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imm^] mmm 

[^^^ 1] GFP (Generic Frame Procedure 
) :7l/-AS:GFP:^.>y h t7-ii^ iC^V^T^jHf <2> G F P 7 Iz-i^KjU^glCiS 

t&IBG F P -7 l^-A*<t&SHG F P :7 l/-iA^3ll^«^C^V^T^^$ 
■S^-^lc, ButaGF P:7l/-A(Z)/^-rn - F^'-f -;i/K5:^^^->!f hM^^i: 
LTFCS (Frame Check Sequence) S:^^LTrtl$:t& 
I2G F P 7 U- A® F C S 7 -r KlC#-^^-5 F C S it z: i: 

-5 G F P ^ b - A«j||^g„ 
[»#^ 2 ] t&ta G F P :7 1/ - A^illiga:^^ Buta CFP^'lz-A^r^^L 

Tt^^tc. t(ffaGFP7i/--A©t&ia^-rn- K>'-r--;i/Ki3j:tJfs«iaFcs 7 

&#^i:-t<5^^]® 1 ia«(Z)G F P A^JH^fio 

tife®^, ttfiBGFP^^-Aiij^^^tiT, tfriax^-ift^^mstifei^cDFc 

S $ tl ?t * * tfflB?i»C ® G F P :7 b - A^il|^« {Ci^ill $ ti s r h & iff ^ i: 

•r -sM^^ 2 fa«® G F p >' u~j^m,mmmo 

[^^3^4 ] taiaFC S^oi^y ;j7#^fC j:St&faFC S^oi^y ^lCfeV>T 
tl, 3®ai^-;^miC-oV^TBtfSaGF P:^»y h t7- iJ' ©^a^/J^T^AlCjl^fS 

MMMW^a^a iz.m:^ r^^t. ^mm ^ -r m^m 2 traits mm<D g f 
pyu-j^mm^Uo 

iW^^ 5] GFP (Generic Frame Procedure 
) y]y-J^^GFP:^y hV''^lCi3^^xmm-t^GFPy]y-A^mmMlZ:jS 

ttfiaG F p 7 h'-2^mmmmi^mt&G Fpy u-^^^mLxMGF pyu 
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C (extension Header Error Control) 7>f — 

FP7W-A|EillMg{CAi;Sti;tB^<DifffaGFP:7l/-i:.®FCS (Pram 
e Check S e q u e n c e ) ^«{C, fSilHG F P 7 I/- A^SjU^S*^ 
ejm:^J^4xSttfiSGFP7l/-A(Z)FC S ^^^fflE LT ^ tl Srt&ISG F P 7 l/- 
i^(Z)FC s:7>f F{c#^t--5 FC s#fm#ISS:^i;t?t:i^&#t^^-r-5G 
FP7I^-Atei^|g®o 

6 ] ttflHG F P 7 I/- Atejfl^gA^ftflHG F P 7 l/- A b 

^MVNTFC S^x^y FC S^^ai^y ^'^m?:^ ^lC-fi;tfer 

sM^:^ 5 mm<D cFpy \y-j^mmmm. 

F P :7 b-A^j3l^«lCKjS$ tlS'^^G F P y A(Z)X^~3&^^mS 

tifc^-a-. ttfiaGFP^i/-Attj^^$ti-r, mmFcsmtfn^mic^ijmf 
M-^nr=.mmFc s $:##$tiTB«far^(Z)G f p y ly-j^^mmmiz^m^n^ 

- ;{)^^ m ^ ti jc Iff f a F c s 5^ I 'V ^ #ig e> en ® m ^ - ^ m ^ $ 

ti, ^(7)x^-^tB^Cov^Ti^^faG F P:^>y h - ^ ©I'Si/^^T^AfCjl^f 
ISmMl^^aS^a 5:$e>{C'|i;lfeZlilS:#|gti:t-Sm#3S6*;t«7|aigCDGF 

pyu-Ammmm. 

[|f^«9] MtaFcs^ft^^aii, 
fffta G F p >' 1/ - A (D tffias£5g^ >y ^fl^ ^1 fata eUEcy^t-jv gffSa g 

mm<^m^\yi^::^^ t:mmFcs(D^m0'm^G (x) ic*f/;5bfe>'-c- fa 
^y ^ 2: tufa^is:(Z)^j5^ u ^ ^ ic^f -5 mm t^mi^x mmmi^^ a;^ t- -5 c r 
c?i#imi^ii. 
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^mt^ r t. ^nmn-t^m^m 5 ib^cdg f p -7 u-j^mmmmo 
mmcRcmMmm(Dmmmm<Dm^i'Vy^^ ^-t^x 0 iz^m^tL. 

^1 {c J: y frt) ti s z: ^mm. i: s W^t^ 9 IB«<d g f p :? i/ - Am.^mm.o 

CM^^ 11] GFP (Generic Frame Procedur 
e) yXy-h.^GFF^v h V - ^ \Z^^^xm.^-t ^ G F F y V - I^IBM^UK 

tSfSBG F p y x/'-h.m.mmwmmG FFy a $:^Mbfe#^ic, aitsbg 

FP71/ — A®FCS (Frame Check Sequence) S:MV^T 
X^-5^a:^y ijr $:^^V^, ^ <D F C S 5^ x ^ }C J3 V^T n:^ - Tb^^ffi ^ ti;^«-^lC 
ttflBG F P7l/-A(DffiSg'\>y ^flJgct^^m^® :7-r FlCrn^-Ji^tf y h 

i: S G F P -7 1/ - A^j^^So 

[ff^^l 2] t&IHFC S^x^y ^'/X^-jl^tf h-fe^y h^miCi-g. 
frflHFC S^^x^y ^^C^3V^T^^?:(DGF P7 l/-A^32iaS{C^ji$4X'5^^GF 
P >'b-A®X^-;b<^ffi$tlfc«^> t5faGFP7L/-AttJ^il$tir, ItrIB 
G F P 7 l/-A^jt^M{CfeVATSttW$ tl^^ F C S Sr#^$tlTtrf|B?i*C®G F 

Fy\y-h.m.mmmzm.m.-^^^z.t.^mm,^-t^m^^i ifB«a)GF p:7 i/ 



ffi|iE# 2001-3092129 



#2000—396290 



[»^3S14] IfrlBGF P7l/-Att, GF P y >^*7 l/-A-T?&-g>r h 
^^mt-t^m^mitS'^ 1 2®V^i»n*^l^^CfB«<^)GFP:7l/~Aj^7^^g 

o 

[»#^15] mmCFPyU-Alt, frflHGF P:^^v hi7-^|^0 I n 
g r e s s KA^^E g r e s s >^ - -e®y\°X S:— StCji^f S ;t«)lC^ 

mhr:LGFPj'^y.yiy-J^X'$>^:it^<^m}i-t^m^miti'^ i 2(Z)v^f ti;«)^ 

1 SJCia«(7) G F P 7 U - A^it^ff „ 

r 1 5 <D\,^irM-^ imizmm<7)GF p y 

m^mi 7] mm^^^^y ht^m^mit. mm^^^-^^v ^^-^(Dyiy- 
M.fj^^^m^jtmm'^zf:^^ hU-"!7ma)yt-'A^^y }^^m^-t^^inz^i)mt& 
j-^^v v^m^t^z.t.^mm,t.t^m^^i Qum<DGFpy\y-umM^m. 

o 

[^^^18] mU'^-f^vh^-'^\%. E t h e r n e t T'&SrilS: 

mnh-t^m^^i 6*fe«i 7gH^®GFP>'i/-A«j^^«„ 

[»#S19] gtfSB A>!r^y hMm^ia«> frffHE t h e r n e t (7)E t h 
erne t ^ A©/^>r n - F;&^ e)f«fH>'1>!r >y h Srttm-rs 3 i: Sr^^il-T-S 
It^^l 8|S^®GFP7 1/-AiRill^go 

C»:^^2 0] t^^la1^::^:^^^y hC-^Ji, PCS (Packet Ove 
r SONET) T'&-5Z:i:$:#^ili-^»#«l S^fclil 7|S«(DGFP7 



ffiiE# 2001-3092129 



#2 000 — 396290 



[^^^2 1] mU/-^^^^ hmm^mit. t5iBPOS<Z)HDLC:7l/-A 

im^m22] ffrtHGF P7 ttflHG F P h "7- ^ tC^ VnT 

ttflHG F P 7 U- A O S I #M^-t^;KZ)II 1 I/- A"^$>S Iz-f 

1 7l/-AlC|&S«b, rODttflHGF P7b-AS:*&MbfetSia^>f^ 17 1/- 
ASr, ftfiaGF P-7 l^-A^jt^S<DJi-W^ffl:tf>}<- h *^ e>iaiBG F P :^ h 
-^{cill^t- ^GF P:7 2 1 

©V\f tl*^ 1 3^{CfH«(Z)G F P 7 W-AfejU^go 

[»^^23] BtffHOS I#M^^;KZ)miMi:L/T, SONET (Sy 
nchronous Optical NETwork) *'?MVn Zt. 5:# 

^ ^ S 2 2 ta^CD G F P 1/ - A^^HIgg^ 

[^^S2 4] BtftHGF P7l/-i:.j||«#mtt. tSiaSONETCDSON 
ET7l/'-A(3D>^>r D - KlCtulSGF P7 l/-A$:|&JN*b, ZL^tuiHG F P 7 1/ 
-A$:*&MLfeMIHSONET7 l/-AS:tfrlHGF P*-/ hU—i^lzmm-t^Zi 
t^nWit-t^m^m2 3tH«(Z)GFP7L/-AKi^igg<, 

[M^^2 5] luIBOS I#m^7';i/®||lMi:LT, OTN (Opti 
cal Transport N e t w o r k) ;5)^MV^ ^tl-S i: 

m^m2 2mm<DGFpyU'-j^mmmmo 

-y A — 7 l/-A<D^>f D- K"e^<g>0 PU k (Optical channel 
payload unit) ^Ct^ffHG F P :7 I/- A rcOtulSGFP 

y u-i^^^mvt^mmy'v^)v'^^y/'^-yu-j^^mmGFP:^y hi^-^tc 

iHMt- ^ 3 ^ i: -r ^ li^:^ 2 5 ia«(© G F P :7 b - A^jHiggo 

[^^^ 27] GFP (Generic Frame Procedur 
e) 7L/-AS:GFP:^^^i/ h 17- ICfe V^TlE33|•tS G F P 7 I/- A^ji^tttC 
J-t S G F P :7 1/ - AliiiT^^lC ^ VAT, 

StrfSG F P 7 I/- A^'tfalBG F P U- A^^liigfilCjS VAT^^^^Xj^^iStl 
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UTFCS (Frame Check Sequence) Sr^^L/Tm&M 
IHG F P ^ I/- A(Z) F C S 7 KtC##"t<5 F C S ^M^X^Sr^^fer i: & 

[m^:^2 8] ttflHGF P:7l/-A«j||ggff;?)'^MfBGF P7 
bfe^^tc, tffgBGFP7U'-A®tffia'>^>f n- K7-f-;i/Kfe<fc0^tatBFCS 
7 >f F V^T F C S 5^ x S:^T e) F C S -5^ x S: $ ^ lC'li;t ^ r 

i:$:#^h-tSlf^^2 7fH«g®GF P7l/-AlEii:^?5S<. 

im^^2 9] IfftHFC S^in^y ^X^lC^l-j-SgtftBFC S^i>y ^iCfe 
VNT7i?C<Z)G F P :7 l/-Z^iR3@|^glC^ji$tl'5^$G F P 7 I/- 

FC S $:##$tlfe*^BrffBr^<DGF P-7 W-A«KjI^glC«K3t$tlS3i:$:# 
^ i: ^ 2 8 fa«(D G F P >' 1/ - A^ii:^?5^o 

m^ms 0] ttflBFC S^x^y i^xaCfel-tSt&fBFC S5^x^y ^{Cfe 
V^Ta:^-*^^m3tl^^'^^C, ^(DX^-^^mtCoV^TttfiaGF P:^^^y ht7- 

[^#^3 1] GFP (Generic Frame Procedur. 
e) 7l/-A5:GF P:^^y h C'-^i' IC^VnT^Ej^I^-S G F P 7 b-A^jt^MiC 

ffjIB G F P 7 1/ - A^j3l^g*^tfftH G F P 7 1/ - A b Xr^CD G F P 7 U 

-A^ji^MtC^jtt- -5^-^{C, talBGF P7l/-A<Z)fi£3i^^y ^flgci: e HE 
C (extension Header Error Control) ^-f — 

;i/ K(Z)ttfiBG F p 7 u-Ammmmzisi^^mmwitmm^iKDm^t. mmo 

F Py V-jA^mmUiZA:h^nr^^(DWjmGF Py U-ACDF C S (F r am 
e Check S e q u e n c e ) 2l $:^IC, ftffBG F P 7 I/- AKJtl^»*^ 
^ffi;^j$4xSttfSaGF P7l/-A®FC S $:#tfmLT ZltlSrt&fBG F P 7 l/- 
A® FC S ^^f KfC^ftf-^-rS F C SSfmX5gS:ii;%.feZli: $:#:^fc-tSG 

fp7 1/-aKj^:&^o 

[11^3^3 2 ] tuiBG F p 7 i'-M.mmmnf)mmG Fpy u-i^^^m 
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Lt^m^iZ, talHGF P7 U'-ACD^^r D- Kx u r ^ J: tJ^tuiB F C S 7 >r 

F M V ^ T F C S ^ ai ^ S: fi^ ^ F C S 5^ ^ Xjg S ^ IC -eg X. Zl # m 

[W^^3 3] ftftHFC S^x^y ^X^JC^it-SgrftHFC S^^x^y ^{Cfe 
V^T^j}<:®G F P 7 I/- Aifeiil^tttCKjII^ tl-S^^ G F P :7 
m^tlfe^^. t&IBGFP:7l/-AliJ^^$4x-r, t&tBFCSSttWX@{Cj:y 

sitw^tifcfrffHFc s ^fi^-^tixmmrk<DGFpyiy-j^m^mmizmm^ 

[^^^3 4] IrftBFC S^x^y ^XSlC^l-tSlfflHFC Sf^ ji^y i'lCfe 

^ CD^S ^> X 7^ A fca^^ ^ Mm^JMMX® $: $ {c-es^ Zl i: S: #^ ^ S 
m^ms 2^^li3 3fH«<DGFP7l/-A«i2l:&^. 

[M^j^ 3 5] tffiB F c s nttwjimit. 
t&iBG F p 7 iy-2^(Dmmmm^v itmmt.mme h e c K(Z)tffiaG 

^m<Dm^iyv:^^ tmmFcscD^^^m^G (x) izMmLtc^y^-'}^^^ 

fffiac Kcm.nm^(Dmmm.Wi<DW\^. \yv:^^(D^mtsiLmUGFP-7v-hs 

Kj||^MiCA:d$tlfel^<Z)trrfHGF P7 l/-A(Z)t«iaFC S(Z)#bf^y hilO^DS: 

^ ti ^ti^ «) s in W im i: 

ic j; y ti s r s ^^^s 3 1 mm<D GFpyv- i^mM-Jsm. 

Clf*^3 6] StflSFC S#ltWX.S{C^JtSFC SSftWli, 

mm'^mmz^^)mum^^^i^. 

fffSS^-rn - K:7>f F®if ^y 3 2 ^'itMSHC R c?I»lilli&lc o 
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o 

[^^^3 7] GFP(Generic Frame Procedur 
e) y l/-AS:GFP^^y h ^ ^CfeV^Tfe^llt- <5 G F P 7 b-AKiiaSlC 
is -S G F P 1/ - A ^ tC V > T , 

t&fHG F P 7 I/- A^jll^g^^tfftHG F P 7 A Ufe^-^tC, f&IHG 

FP71/ — A©FGS (Frame Check Sequence) $:MV>T 
x^-^x^y ^ $:^TVN, r(Z)FG S5^ai*y ^^C^V^Tx^-*^^m$tL3t^-^^C 
mmc F p y u- J^comm^^y ^'U^iH<DmM(Dy >f Kicx^-ji^tf h 

h-rs G F P 7 L/- 

[M^^ss 8] mmFcs^3i.v^/3i^-m^y^y h-t^y bx^^c^sit 

^ fu f H F C S ^ :c ^y ^ ^3 V X T ® G F P 7 1/ - A ^ ^ g (C ^ S n -5 ^ ^ G 
F P:7l/-i^®a:^~A'J^m$tlfe^-^> ttflHGF P >^ l/-AliJ^^$tl-r> ttf 
IHG F P I/- A|£j^^eiC^V%TSttjL$ tDfe F C S iift^^tlXmmMG 

Fpy v-j^mmmmiz^m^ti^ r n ^nmn-t^m^m s 7 la^® g f p 7 

[»^^3 9] itfiaGF P7 L/-Aii, GF p u m 

IBx^-3l^bf>y h>?)^-fe^y hSnsttflBm^(Z)7^^ -;i/Ktt, ftfSSGF P U 
7l/-A(Z)BaSHfi£5R^*y ^fl^P^® S par e 7 K(^)-g|S{C^t-j- ^ tlS 3 

h ^ -5 3 7 tH^(D G F P :7 - 

[^^^4 0] mmcF pyu-^it. GF p u i/-AT'fesz:i: 

Sr^^il-r-S 11^:^2 7j()^e,3 8 ® V^•rtl3^)^ 1 3®ICSB«® G F P :7 I/- A^iH^ 

C^^^4 1] ttfgaGF P7 grflHG FP:^^^yh':7-^|^©In 

gressy-K*^e>Egressy - T'(Z)y\°:^ ^r-SlCfi^f -5 fci?)lC^ 
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1 ^lCiB«<^ G F P 7 1/ - A^j5I;^^o 

[M^^4 2] taSBGFP^b'-A(D/^-rn-K-7^'-;i/Ftc|&|ft$ti-5 

^ ^i^WLH-t^m^m 1 4 1 ® v>f 1 ^{CSH«(Z)G F p y u-j^mm 

»;ftffHA>^^y hf)mm^ti:s>zt.^i^Wiii-t^mmm4 2ia^<z)GFP7i/-A 

[^^^44] mm'^Zf^^lf hV-'!7it. Et he me tV:&^Z.il^ 

mmiit^m^m4: 2*^^1*4 3ia^(OGFP7i/-A^i@i^^„ 

[^^^4 5] trrlH>'t>?r-; h^ftffiXS^CJ3V^T, falSE t h e r n e t © 
Ethernet 1/ - A(Z)/>^-f D - K*^ ?j ffffHA^ ^y h *^JSm ;^ tl<5 Zl 
l^i:-t-5^^^4 4|B«®GFP7l/-i.«j^^^„ 

[^^^4 6] t(rSB-9-^:t«>>y h'7-^tt> POS (Packet Ove 
r SONET) •5M^3S4 2*feli4 3Sa«CDGF P7 

[0*^4 7] Brf|B/N°>!r^y hlSmx^tC^VAT, ttflBP O S ® HD L C "7 
P~A®/>;>r K>«)>^|rftH7^>!r>y h A^MffiStiS r S^^^4 6 

IB«® G F P -7 I/- A«^^:&^5^„ 

[|f*:^4 8] falHG F P 7 L/-A$:, t&IHG F P :^ ^y h t7-^ {CJSVnT 
IrffBG F P 7 I/- AS:lRWt-<5 O S I 1 7 l^-i^T'^S 

1 z:®tff|BG FP7L/-AS:|&ML/;feStffBl^-f-Yl 7 1^- 

<D\4^imti^imztm,(DGF pyiy-h.M.m.ijm. 
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C^^3g4 9] MiaOS I#M^T';KZ)miSi:LT, SONET (Sy 
nchronous Optical N E T w o r k ) ^b'^MV^ ^ r h 

SONET7b-A(Z)'<>rn - KlcStfiaGF P:7 i/-AA'J|&{N'1^4x. ^©iuiaG 
FPyU-A L ttflB S O N E T 7 1/ - A tSfia GFP:^^yh'7-^tCj2l 

[»^^5i] mmo s i^m=^^j\yo:>mimtLx. otn (opti 

cal Transport N e t w o r k ) 3^)^MV^ e>tl<5 :i ^ ^^i"<5 
m^«4 8|a^(©GFP'7l/-A«j^:^^o 

[0^^5 2] t5iaGFP7l^-AiifiXS{CfeV>T> tafHOTN^T^^:; 
^;l/v^y/^° — 7 l^-A<D^>f n- FTJ^-SO P U k (Optical chan 
nel payload u n i t) IzmMG F P y U-Aitfii^m^n. ^(Dm 
mGFPyU-J^ b fctffSST^y itjv^^yJ'^-yU -AinmmG F P h 

v-^izmm-^n^ztL^wmt-t^m^m^ imm<DGFpyiy-2^mm:^m 

[0 0 0 1] 

:^^^ltG F P (Generic Frame Procedure) y l/ — 

j^^mm-t^r=.isb<DGFpyi'-'j^^mmmi5^z:^GFpyu'-2^m,m:^mizm 

b> #IC, GF P7 l/-A®^39llCfeltS e n d - t o - e n d<Z)/\°>?.®ffitg^ 
m «rig i: -5 G F P 7 b - A^it^g J: G F P :7 1/ - A^iH^^ IC S 

o 

[0 0 0 2] 
[tJ!5f5<0^^] 

3a¥> ^ y - ^ h IP (Internet Pro 

t o c o 1) A^^y h^H^y ^^;?)^^b<it;^bTV^-g>„ Z.<D^ 
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[0 0 0 3] 

tJe^f^i: jEigc^^M (W i d e Area Network: WAN)lC 
iSH^'rt^^JVSf.^y hV-'!7mt. LT SONET/ SDH (Synchrono 
us Optical NET work/ Synchronous Digi 

tal Hierarchy) y^j'^^^Stf -So 3® S ON E T/S DHTliW^^ 

Jt:A:lC# SONET/SD H^T't"- m h ^ t: S:^^ J: < Kj^-^ S 3t 
[0 0 0 4] 

■t<D^O^^^(D—^ilLX. GFP (Generic Frame Pro 
c e d u r e) A^feSo 3C0GFPl±, S O N E T/ S D H lCin;tT?g^;^45'fJ#' 
M (W avelength Division Multiplexing: 
WDM) Sr^^-rSOTN (Optical Transport Netwo 

•fe;Hb^^ • T^y7^~i/3>M^T'^y, GFPcD^^Bp^^li, T^U^tj^* 
HT l^M#®g^$g^M#®-oT**>-5T 1 X 1. 5{Cfelt<SW*: TTIXI. 
5/2000 — 209" Generic Framing Procedure 
(GFP) Specification" J (J£AT. ■"^^ (D J ilVN^). 
) ^Cgg3^$tlTV^So 
[0 0 0 5] 

mi 4{^, JiSHGFP®yn h=r;i/X^^y^5:^f0T'fe-5o z:®J;e>{c, G 
FPliGFP payload dependent sub — layerilG 
FP payload independent sub — layer 

^>5r;3;rL-ifyn h=i;i/ (n--tf:^^*y h - ^ n hn;!/ : E t h e r 
net, HDLC, Token R i n g^) Z.(D=L--if:^yhV-'^il4 
>^5f -:73i-Xt"-5x^y - K^C^V^TiR^L/, Ztl^ transparen 
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[0 0 0.6] 

G F P 7 I/ — i^li, 4 h<Z)=lT^^V ^'(Core Header), ai^-^ 
(4~6 5 5 3 h) (D^^U- K:iiUr(Payload Area), 

i5^Xf4A>(h<DFCS (Frame Check Sequence) y — 

[0 0 0 7], 
-hlBnT^^y ^li, S 1 6 lC:^f i: e> IC, #2A>rh<iDPLI (PDU Le 
ngth Indicator) :7>r —Jl\^io^XJ^c HEC (core Hea 
der Error Control) — ;i/ Ffe-^tfo rCDP L I tt, ±fB 
/N^-Y Fxu r®;R$ (AV hiS[) ?:^b> cHECli, Iff fa P L I ^' - ;i/ 

«M -f* <5 «) (3D %)<Z) -t? S o 
[0 0 0 8] 

^r^. t«IH^-f n- Fxu Tli, mi 7ic^t-J:e>tc, /^^-r n - F'v^y ^* (P 
ayload Header) iS^ty^^ U- F (Payload) :7>f-;i/F 
(jg^T. r/<>rD-Fj i:v>^) J; *J*|^^$ti.5o '^-T □ - K^y <5«'i±4 

-'e 4 A>r h(Z)BT^;S"r& y> K>(U- Fli0~6 5 5 3 5 F(3Dor^;fi"efe 
[0 0 0 9] 

t&aSFCS >'-r-;i/Ftt, 01 8{c^t-4 A>r h@^;R®:7Y-;i/F7? 

ttflH^-Yn- FxUT^#:{C^LTFCSim (C R C 3 2 StB^-S) 
^n-otc'^m^BL. ^>r n- FxU TOp^^O-^^CMv^^ti-So 
[0 0 10] 

EI19«, GFPjj<-f > h t o/K>r> h7l/-A ('J~T:71/-A) (;}<>r > 
h t oiii^yhmm (2M®y- FWcDg^^) ^C^3V^T^^$4^-^>GF P y'l/- 
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\^^y$Cit. T y p e ^'f tHECCtype Header Err 
or Control) -^-f —JV JfeSS'N^y ^(Extension Hea 
ders)i:LT(Z)DP (Destination Port)fe«fetJ^SP(S 
ource Port) ^^j:tJ^eHEC (extension Header 
Error Control) -J]/ K$:^bTV^So _hfaT y p e G 
F P7 U'-A:/;}--^ hoDagrj^/^'f D- K7-f l^iz^m^ti^T^-^ (D 
±^u>(-y<D':fuh^Jvm%n^^-to tHECli> MfHType:7>r-;i/Flc*f 
■r^CRC 1 6tiW^m^mL. Ty p e y ^ - JV \^[f^(Dmm(D%±^^umt 

^tcSblzm^^^n^a DP (5S5fe5}<~ h##) E g r e s sMCDGF Px^y 
1 6M®3if- h®-?^© 1 ^MGF P7b~AlC|& 

J^fl^tlferL— »f7t>5r^y h®E g r e s s MG F Px-/ - K*^e><Z)ffiiJ$fcS:^ 
•to SP (jI#7t;3K- h#^) li, I ng r e s s{R!j(DGF PX-/i;y- K*^^ 
-rs i 6fi(Z)jK- h(De) t)<Z) 1 oSr^b, ^^GF P^lx-Alc^&M^ti^trL- 
ifA'-^ry h<DE g r e s sfiffGF Px^y K*^ e>Om:d$fc$::ot-r, e HEC 
±SHlt£5B^^y^ (Ty p e t HEC«'^*^l.>) iC^ff S C R C 1 6 im 

[0011] 

0 2 0 It, GFPU>^7U~A (U>yg^^^C^3V^T^M$tlSGFP:7l/ 
-A) Icfel-tS'^'Y D- K'^^y ^S:^-^ia'T?&*J, :i(DV>^yu-J^<D^>(u 
-F^>y^», T y p e :7>f K> t H E C 7 ^' K, D P :7 K, S 
py^-)]/ e HE c:7-< FS:® i 9 (OU — t:7 u-A(0/^-f n- F^y 
i5filim«llC'(i;tSfl&, fi£§g^^y ^ (02 OlCJSt-tS o c t e t # S — * 2 0) IC 
J3V>T, P r i o r i t y — Fi: UT(Z)D E (Discard Elig 
ibility)^<fctJJCOS (Class Of Service), TTL 
(Time To L i v e) y >f -JV F, ?S5fcMAC (Destinatio 
n Media Access C o n t r o 1 ) T F l^:^ (D S T MAC) 
, ^ J: t?j3l'© jdM AC (Source Media Access Contr 
o 1) r FU;^ (SRC MAC) ^ iC^t L/T V^-5„ ±130 Eli, GF P7 
W-A®J^ig®M5fc-S$:^b> COS (Class Of Service)® 
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nmtktmmmt^m^v^&^o TTntoFP^m. (gfp hops) 

mtltSra^t-S l^^y hfligcT'^U, MitliTTL = Ott, G F P 7 U- A*Vi>:(Z)G 
FP/- K-e^SSStlSZl^lSr^-ro ^$feMACr Kl/Xli, 5S5fcGFP7-K 

^GF py- Fa)r KU';^&^f 6 /i>r h®7>r K-^fe-So 

[0 0 12] 

GFP-??li, />C>ra- K'X^y ^f^CDTy p e y ^ - Jl \^IZ ^ T ^zfr- 3 

Srlngre s sCDSONET^ - K^r^M b> Egress®SONETy- 
hTKl^X (SP, DP) ^mM-t^o '^-rn- K'S^y^jTl^lC SONET K 

• U>^7W-A- • • SONET vzyi^<DV^ui^-'±K^m^^:^^^Vy 
if^mmh. >r~1^:^^y h- l i k e^/^>5r>y h^m^ ^ Ty hizm^t^ 

[0013] 

±IBGFP{C, Gigabit Ethernet, ESCON, yy^fA — 
(F i b e r Channel), F I C O N^^rHX^f -5 T ^'^^t^- 
Sz 3 >;&?S7b^> -t:fBW# ( 1 ) , J: t>'^ll : TTIXI. 5/2000-21 
0, A Proposed Format for the GFP Typ 
e Field. Oct. 2 0 0 0j (JWT. W« (2) iiVN^)) > fecfctJ^ 
W^TTIXI. 5/2000-197, Transparent GFP 
Mappings For Fiber Channel and ESCON 
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Oct. 2 0 0 0J (jeAT> W« (3) ilV>e)) ^C^V^T#^$tlTV^S 

o 

[0 0 14] 

^jy^mmizi^^^x. 2o®>^- hT4ictg^sns>'N°:^<z)tt|gMM (Perf 

ormance Monitoring) LTli> W# ( 1 ) 

s^m(D9-^^y hmm mmmm) ^m-rmx-^^^o m7&(Dj:^iz. ^(dgf 
vr±mzM^^ Fcstfm (crc3 2$fn-(D-m) ^rfrofeM^-e^u, c 

RC 3 2ft^{CJ3{^S^^#:^^G (X) HLXitG (X) = l+X + x2 +X 
^ +X^ +x'^ +X® +X^°+X^^+X^2+xl^+x22+x2^+x2^+X^2) 35)^ 

[0 0 15] 

U 1"-2^<D^^U- F'X^y ^*tC^l-t-5>TT L, fg^g^J^/ p r i o r i 

ty (DE, COS) (D^y^-JlY^ltGFPyU-J^^m^'r^SONETJ 

- K#fc#^m^ejtiSo GF pizi5V}^mw(,^^^v-'v^'{ y^^^mm-t 

GF P7 l/-A$:J^^-r-5 SONETS - K#tC##SI;^ e>tlS RTIgftTb^fe-S, 
'rJ5i4D*)#<®#-^tCfeVNT, SONETy- F.T?ii'^>rn- \^^v^(D—mi)'^ 

Mm^n. Fcs-fymt^M-^ti^o ^-ox. Fcsy^ -j\^\^^mmiyxvy^ 

S^&(Dm.m^no :iiHto!mx&^fi\ Ingres sCDSONET^ - F:^^^ 
EgressCOSONETy' - \^t.X(D end-to-end <DJiy.^U^M^ 

ZICDGF P7 - Fli F C S 7 ^ F®5^ ai >y {C <fc U 

Z.(K> J - F*^^(Z)G F P 7 l^- A^rJ^^L^^-^li 
, J^l^wy- FICZLOGF P:7 l/-A^J:t>*FC S7&^>feM$tl-r. _bfH e n d - 
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t o-e nd(Z)>'^°X®'ftlBM^aS:FCS7>r-;I/KS:MV^T||^6■r•5Zl^:;b^-e^ 

LVNj il;&oTL*V^, F C S — F$:MV^fe e n d - t o - e n d 0D7\'::^> 
[0016] 

Zl(Z)^0;5tt±fH^®$:^^^f -5^«)(Z)=fe(Z)-e$> U, G F P 7 2^<DmmiC:j3 
VAT, GFP71/ — A®FCS:7>r — ;i/ KS:fflVAfe e nd-t o-end 

(Z)i4tlMm%ll3^-rs zi iiifO^pTlg^G F p :7 u-J^^m.mmiB^xfG FPyU" 

[0017] 

M^^imM(DGF P:7U'-A^m^mt. GFP (Generic Fra 
me Procedure) y U — J^^GF P hU — ^iZi5\f^X^^-t^G 

FPy U-^^mmW:iz-B\,^x. frflBG FPy U~2^t)^mnEG Fpy L/- AKit 

mmicis^^x^m-^tx.mm'^n^m'^izmMiG Fpy v-j^<d^^ u-y^y^f- 

;i/K&^f^^->5f»y hMi^ilLTFCS (F r ame Check Seque 
nee) ^^mLXZ.n^mmGFPyU-'2y>(DFCSy-< KtC-frf^-TS F 

[0 0 18] 

m^m2mm.<DGF p y u-Ammmmt. m^^m i ia«® g f pyv-2^t& 

M^g{C^V>T, tSfSSGF P >'U'-A^ii^e*^tffiaGFP:7l/~A$:^ftbfe 

m^izmmGF py u~Ms<Dmm^^ u- }^y >( -jvy^^^x^mmF csy ^ - 

[0 0 19] 

m^m3mmo)GF py V'-j^m.mmmt. m^mzmmo^cFpyiy-i^m 
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tlfc* *S«IHri^®G F P 7 U-i:.«j^^MlC«j^$tlS J: e) tC Lfe=b<Z) 
[0 0 2 0] 

4 ia^(Z) G F p 1/ - 2t.rc\t2, mm<D GFFV 

V - UmMmmz is V^T, tffia F C S ai J; -SfffSS F C S ^ X ^ {C 

^ VNT - ^b^^ffi $ tlTt^-a-tC ft&fa F C S ^ x e> Zl® -^ffi 5: 

jt^^tl, r®X^-^miCoV>TttflSGF P:^^^y h C^- AtCM 

[0 0 2 1] 

ff^S5fH^(DGF P:7 l/-Afej3I^Stt> GFP (Generic Fra 
me Procedure) y\^ — h.^G¥F^vVV-if\Zi^\^\X^^'t^G 

F p 7 ^--^^E^i^«^cfev^T, t&IHG f p 7 v-hsmMmuti^mmG Fpyu 

- j^^^mcr MGF p 7 ly-j^mmmmi^i.mm-t^m'^iz. mmG ffw 

— ACDjlSSB^^y ^Jf'flJicil eHEC (extension Header Err 
or Control) 7 >r K^tSffBG F P 7 l/-i>.^Ej2l|gM{Cfel:J -5 JSff 
m^%mm.t.<Dm^}i. t&IHG F P :7 b- AIEj||^M{cA:d3 tifei^^B&iaG F 
P7l/ — ACDFCS (Frame Check Sequence) Sr^lC, 
ftflBGF P7 ^'-A^ill^a:^)^P>ffi;t^$tl-^>t^ffBGF P7 U-A(Z)FC S ?:||ft 
^LTrtlSrtafHGF P7 l/-A(DFC S KlC^^fS F C SSfm# 

m # ;t J: e» IC L % ® T' S o 
[0 0 2 2] 

If 6 ia«(7)G F p -p v-hsnmrnrnt. sih^og f p \^-um. 
m.mmz^\i^x. muG ff-7 v-h.mm.mufimmG ffv v-i^^^mi^f=. 

^-^ic tSiia G F p 7 b - A (Z) >r D - Kx u r J: 0t&fH F C S 7 >r - K M 

V^T F C S 5^ ai ^y ^ e» F C S 5^ X ^y $ e> ICfi A S i: e> IC L % ®-e 

[0 0 2 3] 
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<D G F P 7 1/ - A {C «K3@| $ tl S ^ ^ G F P :7 1/ - A ® X ^ - ffi $ tl 
^tlfettflBFC S $:##$tlTtufB^^®GF P7 l^-A^jzlMSlC^jIStl'SJ: 
[0 0 2 4] 

8 mmcD cFpyu- 2^^mmmi>t. m^m 6tr=.{t7 mm(D cFpy 

v^ T X ^ - A^^m S 4^fe#-^^C tIfIB F C S 5^ X »y ^ ^ ^ -«^m 

ji^Stl, rc^x^-^^mfCOVATtaSaGF P:^^y h ':y-^5'(^>lfaS/X7^AlCit 

[0 0 2 5] 

9 mm(D G F P 1/ - i:. j^jJI^tttt, M:^^ 5 mm<D G F P 7 1/ - AiK 
J^^glCfeV>T, trfiaFCSm^^a*^ tsfgBGFP >^l^-A(Z)trffail£^/\^y 

^mmiimmeHEcy^'-;v]^<DmmGFpyu-i^mm^Wiic^n^Mmm 
n Mff ^ mmm^ ^^sb^ -mmmm t.. mm<Dmi^i^v:^itt: mm fcs<d 
^m^^m^G (x) izMmi^r:^y^-\^A^y^^mmmm(Dmi^iyv:;^^izno 
mm.t^m LXmmm^^x:b nt^cR cmnm^ t , strtH c r c mm-m^<D 

m^mmcDWi^ \yVy.^(D^^(Dmtsh mUG FPyv- j^^mmmicxio $ ^ 

r=.^(DmmG Fpy u-j^<DmmFc s (d^i^^ h iKDm^'tn^en^i^^iMM 

[0 0 2 6] 

m^mi otm(DGFpyiy-2^^mmmit. m^mQmm(DGFpyiy~A 
J: u mmm^ mih c r c mm-mm<Dmmnm<^m^ i/ x ^ s: 

T Olcl50»l'fbL, trf|H^^§:tuSSCRC?IWimji^lCA:db, ttfSB'^^r □ - K >^ >r 
-;i/F(Dtf^v 2;t'l:ttaSBCRCM^llIS^(C0 $:A;dL, r^cD^n^y^T' 
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[0 0 2 7] 

a^^l lfa«®GF P 7 b-A^j^^tttt, GFP (Generic Fr 
ame Procedure) y V-J^^GF P hV-^iZiS^^X^^-t^ 

GFpy ly-A^mmmizm^x. muG Fpy u-j^mmmmiJ'^mmG Fpy 

]y-'2^^^mht=.m^izmmGFPyU-2^<DFCS (Frame Check 

Sequence) V^TX^ 31 V^, ^<DF C S"^ aiv ^ 

V^TX^-;b^^m$tl7^^-^^Cit^|aG FPy l/-A®J£Sg/\*y ^mi^\H(Dm&<D 

[0 0 2 8] 

m^mi 2mm<DGFpyu-j^^mmmiit. m^mi iia«®GFP:7i/- 

talBFC S^x^y ^^ICJ3VNT?>C(7)GF P7 U-A«K3^M«JC«K3llStl<5^^GF 

P7 b-z:s(Z)x^-7b'5^m$tife#^, mmcFpyu-j^itmrn'^nr. mm 
GFpyu-'j^mmmmziB)f^xmfn^nr^Fcs^ft^^nxmmMGF 

P 7 1/ - AtKjgl^it ic«j|| 3 ti -5 <k e) (c L fe =fo CD s o 

[0 0 2 9] 

m^mi smm<DGF py u-2^^mmmit, m^mi iih^^gfp^i^- 

AiR^li^elCfeV^T, t&IBG F P I/- A i: G F P U > ^7 I/- A 5:^9 V^. 
ttfSSx^-jl^tf^y h:;!)^-fe^y h Sti-5ttflBm^(Z):7 -r K^rttftHG F P U 
7l/-A(Dt&gB*£55^*y ^fl^lScl^^S par e :7 K^-^lC^ltS <fc e) tc 

[0 0 3 0] 

m^mi 4mm(DGF pyu-A^mmmit. m^^iti^h 1 2®v>i'ti*^i 

3SJC|a«<Z)G F P >^ I/- A«j^^«lC^3VAT. trflBG FPy U-J^Hl^XGF P 
[0 0 3 1 ] 
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GFP:^V h C-^f^® Ingressy - K*^^ E g r e s s 7 — K^*^(Z)yN° 
® © 7 ^ - ;i/ K b 7^ G F P yN° >^ :7 1/ - S: ffi V ^ S J: e» IC L ;t =fo CD 
[0 0 3 2] 

3®lCiB«®GF P7 W-Atea3l^«lCfeV^T, ftriaG F P :7 I/- ACD/^^T D - K 
[0 0 3 3] 

^#^1 7|H^<Z)GFP v^lz-A^^^Mli, ^^3^1 6|S^©GFP7l/- 

A«i^^«ic^v>T, mm^-^^v vmm^mtf^. mm^^-^r^v hv-^oyyiy- 
hsti^h^m^^mm'^-f-^v V^-^m(D:^-^^^v F$:B^5S-r<S>3i:.lcJ: UfrfSa 

[0 0 3 4] 

8|a«g(Z)GFP >'l/-A«M^ett, m^^l Qt.tc\tl 7|B^®G 
F P Lz-A^jlllgtttC^VNT, ttffE-9-::'>'y hC^-^^ilL/T Ethernet 
IR^ -r -5 J: -P L 7t =fo (Z) T' -5 o 
[0 0 3 5] 

m^^i 9|H«<DGFP:7i/-A^iil^Bli, 8fB«<7)GFP:7ly- 
A^Jiiga^c:fev^T, mm^-^^V hl*m#m*^\ tfriaE thernet®Eth 
e r n e t y 2^(DK^ U- Kjb^ ^ttffBA>^ h J: ^ IC L^^fecDT 

% S o 

[0 0 3 6] 

lf*:^2 0fH«(Z)GF P ^'U-AKjzlMtttt, 11^:^1 B^felil VfH^cDG 
F P7l/-A^j|liSSlC^V\T, BtrlH-t^-::^':^^^y h U'- LT P O S (Pack 
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et Over S O N E T) ^iR^fS i: b:fe=fo<^"e^So 
[0 0 3 7] 

A^^^l^g^C^V^T, tfffHA>^ b f&fH P O S H D L C 7 1/ - A 
[0 0 3 8] 

«^^tH«2 2®GF P7l/-A^jzl^g«, ^^]Sl*^^2 l(0V^-rtl5&^l 

m^mm(DGF p -7 ix- AKj2i^tt{cfev\T, tataG f p u-i^^mmG f p 

}sr7_^{Cj3VNTttffiBGFP7L/-A$:lR^-r<2)OS I #fi^^^;KZ)fg 1 M 

;feftffBi/>r-Y 1 ^ i^~AS:taiaG F p -7 U'-j^mm^m(Dmm^jtmi:j^- hA>e> 

tfriaGF P:^^-/ h'7-^'JCJIiM'rSG F P7 btC'SiX'S 
[0 0 3 9] 

m^m2 3mm<DGFpyiy-j^mmmnit. m^m2 2^m<DGFpyv-' 

AKjzl^ttlC^VxT, ftftao S I#m^T';K^lll»i:bTSONET (Syn 
chronous Optical NETwork) $:MV^S J: ^ C bfet;® 

[0 0 4 0] 

ff#]S2 4fH«CDG F P7 U-AK32l^S{i, m^m2 3ia«®GFP7L/- 
A«^^^S{cfev^T, i&iaGFP:?^--^^^^!^:^)^ StflSS ON E T(D S on 
ETyu-J^(D^>(u-' KlctalBGF P 7 r(Z)ttflBG F P :7 i/ 

- b t&IB SONET7l/-A§: ffria GFP:^.»yh»7-^^ IC jt^-^ <5 <k 

[0 04 1] 

m^m2 5mm(DGFpyiy-2^^mmmit. m^m2 2ib«®gfp7^- 

2^mmmmzi5\^r. mmos i ^m^^'rjvaymimt: i^r or n (Optic 

al Transport Network) §:MV^^<fc ^ {C L/;t=fo(^>"e^^o 
[0 0 4 2] 
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l^-ACD^^f n- FT?&-50 PU k (Optical channel 
payload unit) Kmt^G F P y U- I^^^mV. 3(Z)taSBGFP 

[0 0 4 3] 

11*^2 7fH«(Z)GFP:7l/-A«i^:&iSli, GFP (Generic Fr 
ame Procedure) ^7 P — ASrG F P h ^CfeV^T^^I^'& 
GF P7U-AiEj3I^S{Cj3l-tSGF P7 l/-A]E3ll:;?^JCfeVxT> t&IBG F P 

y Fpy l/-A^g^i^s^cfev^T^^$tl3ll#$tlS^-^^ct^rSB 

GFP:7l/-A(D^>f D- \^y -J]y\^^^^^-^^y h^M^bTFCS (F 
rame Check Sequence) $:^J^ LT $:ttftBG F P 7 P — 
A® F C S 7>r K{C##-rs F C S^^X@$:fi^S J: e) IC 

o 

[0 0 4 4] 

«*^2 8 8a«(DGFP>'l/--/>,^j||;^^li> ##:®2 7fH«®GFP7W- 

AlEill;^s^cfev^T, mmo Fpy u-^mmmmiDmmG Fpy u-/^^^m 

Lfe^^tCttffBG F p y u-2^(Dmm^^u-}^y>f-jv Ffe J:tJftafBF c s y 
■{ K§:MV^T F C S F C S ^y ^XS^ S e> tcMx.-S <k e). 

[0 0 4 5] 

^ M*3S2 9SB«(^GFP:7l/-A«i^^^«. M^3g2 8 ia«(DG F P 7 l^- 
Ateji:&^JC VAT V latH F C S ^ X ^y ^ JlUlZ i3 Vf^mU FCS^^x^y^^iC^ 
VNTr^® G F P y I/- Afej^^MJC^it^tl'S^^G F P :7 L/-A(Z)a:^-;&^^ 

Fc s ^i^^'^nrctt.mmrk<DGFpyu-j^^mmmzmm^ti^j:z)Kh 

[0 0 4 6] 
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m^mz omm(DGF pyu-2^mm:Bmt. m^m2 8t.r^it2 Qmm(DG 

a: >V ^ IC V ^ T X ^ - }?)^ ^ m S ^ {C ZKD X ^ - :^ m IC O V N T frf la G F P 
[0 0 4 7] 

W^^S imM.<DGF Pyi"'Amm:^mt. GFP (Generic Fr 
ame Procedure) 7 ^ G F P :^ h t7 - ^ tCfe V^T^3i^|•^'5 

y u-j^m^mmiommG Fpy u-'2^^^mhxm<DGF p y {/-Ammmm 

K^m-t^m^KmmGFPyU-A<Dm^^^y^mmil eUEC (exten 
sion Header Error Control) 7>f— 71/ K(DfrfiHG F 

p y U'-j^mmmmizi5i'f^mmmt.Mm^t(Dm^tmmG Fpy u-j^t^m 

^glCA:^jStlfc|g5<Z)|rfiaGF P:7 l/-A(Z)FC S (Frame Check 
Sequence) h Sr^lCfffgHG F P 7 I/- A^i^^g;b^e>m:^J§tl'5t&gaG 
FPy ly-A(DFC S $:Slt^ ^Ix $:f«SHG F P ^ FC S ^-f 

F lC#-^f -5 F C S SimxS S J: -9 b (^) 1? & S c 

[0 0 4 8] 

m^m3 2mm<DGFpy\y-Amm:^mit. m^ms imm<^GFpyiy- 
i^^^^;^^s^c^^^T, mmGFpyu-2^^mmmtf^mmGFpyu-j^^'^m 

hr^m^lZ.mmGFPyU-J^(D^-^U- FxUT^3J:t>*ttfiBFCS7>f-;i/K 
?: M V^T F C S ^ ^ S:^f e> F C S ^ 31 ^j; 5: $ e> lC-li;t S J; e) {C b % 

[0 0 4 9] 

m^ms 3mm<^GFpyu-2^mm:&mit. m^ms 2fB«®GFP:7i/- 

A«jt:;^^lCfeVNT, t&l3FCS^ai>y^^X3gtC^J:fStlriaFC 85^31 ^y^lCfc 
V N T ® G F P 7 1/ - A IgjU^S IC *K7t S tV -5 ^ ^ G F P :7 1/ - A <Z) X ^ - 

m^tlfc^-^, fufHGF P:7 P-Al^J^^$4x-r, ffflHFC SStmx^lCi: U 

mm^tir:immFc s $:#^$tiTt(ftBr^®G f p 7 u-j^mmmmiz^m^ 
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[0 0 5 0] 

m^T^3 4mm(DGFpyu~i^mm:^mt. m^ms z^t^its smmcoo 

FPyu- ^ v^ r , lafH F c s ^ X ^ x@{c ^ -5 MSB fcs^ 

X V N T X ^ - ^^'J ^ m $ ^ Zl ® X ^ - ^ m {C -O V ^ T t&f a G F P 

[0 0 5 1] 

«^3g3 5IB«®GFP:7l/-A«ii;^^«, M*^3 lfH«a)GFP >'lx- 
A«rj2I;?^IC33VnT> t&fBFCS#ft^X@*^ I5IBG F P 7 AcDtffSBJife^ 
^ ^lli|!c h HtrtB eHEC:7>f-;i/ K ® t&IB G F P 7 1/ - h.m.mmU ic it -5 31 
lfft5i:J5fr^i:(^tufBMi)'$:^«?)^MWiaii«&i:> ^ii^M^^l/i^x^ iitfffBF C 
S®^^#J^^G (x) {C^^SLfe^^r- KA^y^=S:t5iB^iSC®i!l5^l/i^-Xt5flc 

l^®t&fB^t!(®PJ^ ®=&m;^jaittflBG F P :7 ly- A«Rj^^M{cA:^j$ ti 
^I^^StfSBGF P7 U-A®Srf|HFC S(D#lf ^y h i:(Z)flJ$:-e4x^tl^*?)<Sia^ 

ias& iiic J: *j ^3 -5 J: e> ic b =fo (Z) S „ 

[0 0 5 2] 

»^«3 6|Big®GFP7i/-i.«7ll:i??£i±, m^^^^mmoyoFF-yv- 

tasi&c j: y iSffaii:^^- & ^«?), t&SBc R c m%m^(omum.m(Dm^ vvT^^^-r 

-< -')\^^(D\£v hUSCH- 3 2fcn-ttafBCRCmit|iFli^{C0 ?:A:^Jb, ^kO^^Uvi^ 

nr^m(DmmGFpyiy-'A(DmmFcs<Dmm^i^y hn^^ti^nmmm 

[0 0 5 3] 

m^^S 7mm(DGF Py l'-2^mm.:&mt, GFP (Generic Fr 
ame Procedure) 7 — A $: G F P »y N - ^ IC jSVNTKjtf-S 

2 4 miiE#2 0 0 1 - 3 0 9 2 1 2 9 
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G F p 7 u-j^^mmm^^i-^^G ppy u-2^^m:^mizi5\>^x, m^o f p 

FCS (Frame Check Sequence) %:MV^TX^ — »y ^ 
[0 0 5 4] 

»^«3 8fa«<^)GFP7l/-A^ill;^SSli, m^ms TIB^COGFP^'L/- 

-5 t&ia F C S ^ X ^y tC j3 V A T 7^ ® G F P 7 - A i!g j^^M IC ^ $ tl <5 ^ ^ G 
FP7l/~A(Z)a:^-7&^^m^tlfe^-a-, talHG F P >^ l/~A{iJK^$ til*, tu 

BGF pyu-'2^m.mmmiz-jB\>^xmfn^nr=.Fcs &##$tiTBufar^<^G 

F P :7 1/ - A« j^^g {C ^ ^ tl S J: ^ JC L * O "T? S o 
[0 0 5 5] 

»^^3 9nm(^GFpy U'-j^m.m:^mt. m^ms vih^^gpf^u- 

A^JH^^-iStCfeVxT, talHGF P W-Ai: bTGF P U l^-A?:MV^, 
|rria:ii^--M^l^^y h*^i2^y h $4i-5tfffam^CD:7>r KSrftflBG F P U >^ 

[0 0 5 6] 

m^m4 omm(DGFpyiy-2^mm-:^mit. m^^z iti^^^s 8(Dv%rti*^ 

1^1C|B^®GF P7 l/~A^£j^^?£{Cj3V^T. ffflSG F P :7 LTGF 
[0 0 5 7] 

m^^4: imm<DGF pyiy-2^mm:^mit. m^mi^^^ha 8c^)v^'rtl*^l 

^IClB^CDGF P7 l/-A«j^^^lC^VAT, StfSBGF P:7 LT, ttfIB 

G F P:^^ »y h — tJ^P^® Ingress^ — K^^S) E g r e s s >^ - K*'?®/'? 
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[0 0 5 8] 

mx^ S: $ {C-fig A S J: ^ IC L;/^ % CD T' & S o 
[0 0 5 9] 

[0 0 6 0] 

m^m4 4mm(DGFpyiy-Amm:^mit. m^jS4 2^:^1*4 3ia«®G 

F P^l/-A«K3^:3^^lC^VAT, t5ia-9-:/:^^>y LTE t h e r n e t 

S: iR^ -t -5 J: e» fC b =fe) <Z) ^ S . 
[0 0 6 1] 

M#3S4 5faig®GFP7l/-iA^j|l:^^l±, ^^3^4 4|a^®GFP7b- 
A|£ji^^lC33VNT, ttflBA^r^y httffiXSlCfe VATttflBE t h e r n e t ©E 
t h e r n e t 7 1^ - AcD'^^ n - Kt^^ e>tfffa7t>ir ^y hti^t!^li!t^tl^^olZ.Lr=. 

[0 0 6 2] 

M^^4 6|Hig®GFP7b-A^J||;?^li, lt^^4 2*feli4 SfH^OG 
F P:7l/-A^j|l:&^iCi3VNT, SfffH-9-:^>«y h C?-^ ^ LT PO S (Pack 
et Over S O N E T) ^JR^f S J: e> {C LT^t^t^-^fe-So 
[0 0 6 3] 

^^«4 7fa^<Z)GFP:7b-A^gill:&^li, M^]S4 6ga4g(^GFP:7^- 
A^i2l:&iS{C^3VNT, trj|HA'!r>y h^ftffiX^lC^VxTttffHPO S(7)HD LC:7 L/ 
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[0 0 6 4] 

y^S&iav>f 1 7 l/-A&t$IHGF P7 l/-i^«33I^S<Z>ji^>5;ffi:tj5j<- hf)^^ 
luiaGF P:^^y h tCjU^t* S G F P :7 I/- AiSI'^X^S: $ ICii^S J: 

[0 0 6 5] 

m^m4 9mm<DGFpyu-j^mm:^mit. m^m4 ssh^^gfp^i/- 

AiK^3l;^^*^C^V^T, MSBO S I 1 Mi: bT S O N E T (Syn 

chronous Optical NETwork) i: o tC Lfct;® 

[0 0 6 6] 

li*^5 0 8H«®GF P7L/-A«j^*^tt, If ^3^4 9flH«®GF P:7l/- 
A^Jt:^^^CfeV^T, tfflHGF P7 L/-A^^MX^^Ci3V^T., fufHSONETCD 
S ONE P-AOD^-r n - KlcttrgaGF P:7 l/-A*^|&M$tl, z.(Z)tfrfHG 
F P >'U-AS:t&Jiiftl/fetrflBSONET:7 lx-A*^t5IBGF P^vy hr7-iy{Cj|| 

-fg $ ti -5 J: e) c b % ® -e S c 

[0 0 6 7] 

^*:S5 l|H«OGFP:7l/-i.^52l;^?Sli, M#:^4 8fa«®G F P 7 l/- 
-^iK^II:;^^S^CfcV^T. t&iao S I#M^7^;KD||lMi:L/TOT.N (Optic 
al Transport Network) S:MV^S J: IC L fe=b<^)'^feSo 
[0 0 6 8] 

It^j^S 2fH«a)GFP7l/-Afej^^S«, m^^5 imm<OGFPyU-' 
AigM^^^lCiSVAT, ltflSGFP:7P-Ai^#Xm{CfeVxT, |rfiaOTN®7=i; 
^;i/^^yA-:7l/-A©/^>f n- K"t?^-5 0PUk (Optical chan 
nel payload unit) tCffflHG FPy 1/ - At^^'IS^S tl, Zl®Sij 
iHGFP7 l/-A$:*&*ftL;tffffB7'5^^5?;i/^yA-7l/-A}6^t«faGF P:^>y h 
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[0 0 6 9] 
[0 0 7 0] 

mm<Dmmz^\^^Xit, SONET U >^^i:bT?^figStl7^U >^g^M®GF P 
hV-^^mizm^JWim^no^Ht-t^. ^IS, rCDfee*, ZKDGFP:^^ 
vy hr7-i^|^$r^59l3*l'5GF P:7lx-Ai:bT«, 0 2 oic^Lfc^^n- K 

[0 0 7 1] 

mi ii^m-r^t. ^^mMcDmmizisvf ^ v y ^^(dg f p :^ hu-^it. 

mmcDGFP (Nl, N2, • • •N7) S: U > ^^{Cg^g! L T^^$ 

tiTVN-So #^®GF p y - K 1 li, 1 ^;^li^i$c®;(jnA#:^^y hC'-^ii^M 

StlTV^§o ^^3, J[^JlT^C^3V^Tttffi#.<Z) #>!r ® G F P ^ - K 1 « 1 0(D 

GF P>^ - Kl tt«l!t®7K- hSr^LTfey, hlc«7K- h#-^*^'f^#3 ti 
TV^S, JSiT, MX-liWe s t M^jK- hiZit T 1 j , East fflffCO/K- hlCli 

o 

[0 0 7 2] 

EI 2 «ig0^<z)iiig(Z)?^M 1 tci: G F p :7 u-2^^mmm(Dn^mm.^^-t 

^D^y^ar-feU. S2 :$:|§^0|IM(^)?^^llCJ:SGFPy- 
K (GFP node) Ht. 1 fi<Z)}6DA#:/n h i2;i/^5ggg|J4 il, 2M®GF 
P7l/-A$|5g^g|J5 h$:ii;tT«lfig$tl-So (4, 5) It. M^it^^ 

>;?3-F (LC) ilLT^iSStlSc 
[0 0 7 3] 



2 8 
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■^--^^^yh (GbE) <D:^^y hv-^ t.mm^^m^i^it, inA#yn h =i;i/ 

mti^^4:it^isif^y h^-V':^y h(Dyu-j^m^mm^n-^o pos ( 

Packet over SON ET) (D:^^y \^U-^ tmif^-t^m-^iZit. S 
ON ET y I/- ^(Dm^mm. tS^t:^. z:CDSONET-7l/~AlC|&|fl$tlTV> 
r^Tii^y ht ojK-Y^ h^n hi2;i/(Z)HDLC - like 7 L/- ACOJ^s^^S^ 

[0 0 74] 

GF P7l/-AMg|S5tt. ±faGF P:^^^y h»7-^^lC;feV^T, GFP"7l/- 

GFP:^^'y h»7-ir<Z)OS I 1 M^SMlC J: U . GFP7 1/-A 

j!i^5g^5®«f^^^^tJt«||gttigl:^MStiSo o s I ^m^f'^i/CDll 1 

Si: L/T S ONE T75)^^M$tl> S O N E T :7 I/- AC9/<>r n - K ( S P E (S 
ynchronous Payload Envelope) ) {CGFP"7l/ — 
A*^V«y If ^^Stl-Sm^lCli. GF P.7 l/-A^Sgg|J5tt, SONET:7b- 
AJi^Sg, GF P^l/-A|ftm • V»y tr>y^illl$:^fe>o ^ O S I #^^7==;!/ 
<Z)|^lMi: L/TWDM (Wa V e 1 e n g t h Division Multi 
p 1 e x) ^Mf^L'f^OTN (Optical Transport Netw 
o r k) 7b^^M$tlTV%T, Z,<DOTN(Dy (digital wrap 

per) ®/<>r n- K'efe-5:^:;^7^-< *;i/^'v:^;i/^>f n- h (o p t 

ical channel payload unit(OPUk))tCGFP 

y u-UiS^-Tv^^y ^-^t^^m-^izit. GF P:7i/-A,lJ^^gI5 5tt, digit 

al w r a p p e r ^ l/~A^3g, O P U k (C^ft" -5 G F P :7 b- AJftm • V 
[0 0 7 5] 

r^iS. S ONE TO^ISlCKbTtt, ANSI Tl. 1 0 5 ^3 J: t>* A N S I 
Tl. 1 0 5. 0 2 L < li I TU-T G. 7 0 7 {C, ^fe, OTNODOP 
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UklCMbTtt, ITU-T G. 7 0 9 ^CfB^$nTV^So 
[0 0 7 6] 

m3 It. :^^m(Dmm(7)^MHZ:jSi'f &GFP J -y^ (GFP node) 1 
M•ro^bTV^^;{)^ GF P 7 - K 1 (D 1 jeil±©inA#:^ h C'- ^fflJiK- h 

MLx i&.±<DmA^-:^uh^^vmm^4.t,mi'f^ti. 2Mc7)gfp c; 

hr7-^{R!l;j<- h (East, West) lC*f UT 2M® G F P :7 1/ 
-A^^3gg|$5 75)^tgt1-e>ti. ^ti^ti®S^5gS|S (4, 5) AVN°>?r»y h;^-f >y^3ic 
g^M^tlTVAS, t&^(Z)J:eiJC, s^HJgCD^^-rii^GFPy-KlAn 

[0 0 7 7] 

mi 2 sr^^-rso 

[0 0 7 8] 

}(fDA#:^^^y h - ^ >r > ^ ^7 -;^gp 6 J±, inA#:^ ~ ^ h(Dn.—^;^ 

#:?^^y h Cf-^^ ^ l/-A*^e>}fi[IA#:^ h i7-^ffl(D^Sj^:t->''?^^y KS:5iU 
^1^LTn.-if/\°>!r^y hS:ttmb> 3®rL— if A>5r ^y h S:^^T^>^7^- a >:^a. 

[0 0 7 9] 

3 0 fB!E#2 001-3 0 9 2129 
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FTfe-S TTy p ej Cl^Ty p eiZMbXCRC 1 eff^SrffoT 

rtHECj ^bTj«/\»y5rM<DMi^$:?ft^t- ^^3. J£/^T. :i 

[0 0 8 0] 

jfc::i-.if A>!r^y h {C|&MS*lT VA-g>ilJA#:^ hU-^(Dm^r Fl^^ (Use 
r Destination Addrress) $:SJC:5l ^ U 1 1 S:#ML'> 
2^GFP:^^^y h ^-^ lCfet-tS^$fe>^ - FSr^-T^^feMACT F (DST 
MAC) , ^$feGFP/-FlC;fett<5ffi;tf>K-F (DP) , i3 i: t^^fc G F P ^ - 
F 1 {C^i-t^7\°>r^y hy.^ (Dm:hTi<- h (Egress Port) 

-So f^n. rcDiDA#:^^y FC'-i^^^^feT (U s e r D e s t i 

nation Addrress) iiit. M:^itm^=i-'if/i^ v htf^E the 
rnet M A C 7 P O S (Z) H D L C 37 AcO'^^f □ - 

F;^)^^ftim3ti;t I PA>5r^y h T'S>'g>^-^{Cli, -^(D TDestination 
Address (DA) j Srfg-Tc ^ ^, 2js:GFP:^^^y F ^7 - ^J' IC l^t -5 jzI. 
^557- F5:3tt-ji«7cMACr Fl^:^ (SRC MAC) ^ J: ti^j^^^G F P 
>^-F (*GFPy-Fl) lCJ3J-tSA:^J3K- F (SP) ttgy-F^MACT 
FU':^feJ:t>VA°>5r^y F;^-r ^y^3 ®«A#:^n F =i;i/7f^M4 ^c>i^f^^^•^•5 5^<- 
^## (*ll^6<^)?^M^c^3v^T^* rsj ) T'&-sfe«), smfi^rfc^j^H-r-So 

3®DP> SP. 3»5$feMACr Fl^:^ (DST MAC) , <fc tJ^j^^jtM 
ACTFl/>^. (SRC MAC) SrGFP (U^^) :7 I/- A(Z)*£5g/\»y ^flJgc 
{C#^L, ^(DfiSSS'X^y ^II^IC^LTCRC 1 6|t^$:^f oT TeHECj 5: 

[0 0 8 1] 

F^t: »y^>l-^ 9tt. l^mM^^a^l 6 J: UMA«rL-if7\°>5r^y F{C!f&^ 
^nX\<^'^MAm^y hU-'i^(Dmm7br (U s e V source A 

d d r e s s) #{C|3^$ti7t^lgc$:M;t<Si:e)J&jlifI h^ti^y e7(Z)gSAS:Mm 
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[0 0 8 2] 

h :^>r > ^ 7 X - y^SP 1 0 li, m^itlMAm:^ vW-^ cDji# 
5t:T Kl^:^ (U s e r source A d d r e s s ) #IC#J U e>4x:feilll 

[0 0 8 3] 

1 1 ICli, iHIA#:^^y ht7-^^®5S$fcT KU;:?. (U s e r D e s t i 
nation A d d r r e s s 'SIC, G F P :^ »y h - ^ ICfcl^S^S^fe >^ - K 
$:^t-^^MACr Kl/X (DST MAC) , F P y - KlC J3i:r-S 

jK- h (DP) , feJ:t)f:^GF Py - K 1 m:^7:if- h (Egress 

Port) S:4&^bTV%So r;ne>®^?gtt> MmMW^aSI^ 1 6 S tl 

[0 0 8 4] 

j^'©T^::^5^->>3>^aig|Sl 2li, h:^>r »y^3 CJ: »;>c.-f ^y^^tJ^ 

0 $:^ffibT#^*&$ti'5GF P:7 l/-A:«)^e>, />^>rn- K^^y^ (Ty p 
e, tHEC. Ji£35^>y^*, eHEC) itrA#:^ ^y h C'- ^ -f > ^ :7 x 

[0 0 8 5] 

i9I^T^:/7^-2/3 >^ag|S 1 2A^e5GFP-7b-A(D/^>f n- FxUT®^ 
-r n- K{C^|ft$nTVvfeA°>!r^y h (^T> rrL-ify\°>!r ^y h j i:v^e)) 5:^^:^ 
?ti0A#^^y h'7--i^>r>^7x-XgP6li, zi(^):3.-if/N°>!r ^y V\z.1S^K^%v 
h t7-^^M®^-/"<^^y KS:#-^LT:i4iS:AllA#:^^y h '7-i^CD>' l/-A{C$& 

[0 0 8 6] 



ffi$E# 2001-3092129 



#2 000 — 396290 



— :4r, GF P 7 l/-A^3gg|S5li, G F P 7 W-A-f >^ -^x-;^aiS 1 3 , 
GF P Iz-A^^j-i^-T^-r >^^«?S!tg|5 1 4, A>?r>y h X-Y »y ^-f > ^ - :7 x - 
:^miO^ h^t:»y ^^-^ 1 9. feJ;t)«^^U 1 5 
[0 0 8 7] 

GFP7^-A>r>^f-7x->?.g|Sl 3li. GFP^>yhr7--tJ'^®GFP7 
(GFP7l/-A$:|&$ftl^feSONET7l/-A) ©j^l^-ft S:fTe> c GF 
P:^vy hi^-tJ'A^ejGF P7l/~AS:S:|&MbfcSONET:7l/-AS:^ML'fe 
^-^{Ctt, SONET7ly-i^;{)^P><Z)GFP7^-A(Z)ffim> GFP-7l/-A7b^ 
Pj(Z)ny/\^y ^(D^U^b, ^ ^ > FC S7>f -;i/F(©^x'y ^ 

mUUm^mmiGlt. ^OX^-:^m(Cr^V^TGFP:^^^y hr7-i5^(3D 
<tai2/>?.7^Alca^"r.So GFP^^^y hr7-fS(3DGFP7l/--A(Di^^5 

[0 0 8 8] 

GF P7 W-A7*'7-5='>f 4tt, GF P7 l/-A-r >^-:7 3i 

-;^aJl 3j&>e>^MbfeGFP^W-A(Z)J£3g'\y^f^®^$feMACTKl/X ( 
Dest MAC) $:S/--K®MACTFl/Xi:j:b««L. M^A^Msfe-S^-^^ 

. roG F py u-2^i!}^m:^(DGF p y 5 iz^m-^n^^oizA^ 

We s t{Hi|<^)GF P:7l/-A^^^5-e$>ofe^-^lCli, Zl® G F P 7 AA^ 
E a s tm<DGF Pyiy-M.m^B^izmm^n^^OlZ. nfrv 
®ffl;^77K- h$:E a s t {BlIGF P y V~Um^^^^lzn^^-'^^\i^±i^~ h r2 j 
IcS^^fSo M#:;b^-^JCb^«-a-tt, ffiSg^^i/ ^P^^^^fejK- h (DP) 
bX, /^^^^y h;^'r^y^3cDffii;ii<- h&DPlcast^-r-Sc ^fe, 
cD^-a-li^GF P y - K 1 Izimo^lMKm-^v NC-'J^ b*^g?i^StiTV>^VN;t 
«?)A>!r^y SX>r^y^3;^)^e>(Dmij$fcttlM(^;(fPA#yn h=i;mSgg§|J4 (tK- h 
'■3J ) lcH^$ti'5;b^. GFPy-Kl{c^m<^;&DA#:^'y hy-^*«g?i^$ 
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[0 0 8 9] 
[0 0 9 0] 

[0 0 9 1] 

h ^ n ^ - 1 9 tt, l^m^^ragp 1 6 J: y M;t «5g$feM A C T K W;^ 

(DST MAC) mz.m.%^t\.fz.^'^^mx^i^of£rm^\v=y\^v ^o^^K-^ 

Mmb, =^lg^S:Mi©b^^-a-lCtiGF P7 l/-AM*^mLS:WlsaiS^ (GFP7 
l/-A>f ^^Jt-v'x-XilJ 1 3) lCjtsfLTGFP7l/-A®J^^, =fo b < «Mffi 

[0 0 9 2] 

A°>!r^i; h;^.>r 3 IC i U ;^-f ^);5^>i^$nT:4i:G F P 7 l/-A/&|5ggg|S 5 

S * b T tl <5 G F P 7 1/ - A S: ^ {-t G F P :7 W - A > ^ - 7 X - :^ 

13li, ^i^B(^)<^;e)^CGFP7^-A/^®FCS:7^'-;l/K(^)#^$:^?V^, 

^$:'hf#b> :^^^>>^;i/^S&^Tofe=^> z:0DGFP7l/-A$:SONE 
T:7 l/-A®^>f D- KlC^^lftb, Zl®GFP:7l/.-A7!)^*&M3tlfe SONET 
7 l/~A&GF.P:^^»y hU'-^^tCjI'Bt-So 
[0 0 9 3] 

<!?:ic, ;2fs:||Sg(Z)?^M{cJ3i-^SGF py - F i i^(Z)Kff^{cov>Tgl3 ^S:Mvnt 

[0 0 9 4] 

hS:IS^LfeGFP7l/-A*^GF P:^^y h - ^ ^iUffi $ tl-S^-^© G F P y 
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[0 0 9 5] 

hr7-i5^7l/-A*^E t h e r n e t M A C 7 I/- A-efeSW-^Ctt, ■e<D r 
PreaniblejJ3i:t)^rStart of Frame Delimite 

rj ^mto 

[0 0 9 6] 

^:^7^-i/3>MMP7ttGF P<DTy p e V ^ - }\^.Y\Z^J%^ v h(D^U \>n 
(Ethernet, Token Ring, HD LC^) ^^-tW.^ V 

<DGFP7l/-A=fo-^«)T, rGFP7l/-Aj iil^/S'o ) o 
[0 0 9 7] 

r^jcr Fi/x«?^gP8icGF P7i/-A*^^j2is4xsi:. r F l/X^ggitglS 8 

$fer K (User Destination Address) SrSlC 

^^u 1 1 ^mmL. Mjz^-tsm^cMAcr kl^;^ (d s t mao , m^cc 

F py- Kom;^J>K- h (DP), i^^XJ^^ y -'}^(DJ^^^y hx^ y^3<Dli^:b 
3j<~ h (Egress Port) Srl^^-fS (:^v^yzfSA) „ 
J:e>lCj^«7cMACT Fl/^ (S RC MAC), J:CKii^7t7 - FAi^jK- h 
(SP) liSme^lC^HH^-r-So -eUT, r©DP, SP, ^^MACTFl/^ ( 
DST MAC)., ^^tl^'ji-fBTCMACr Fl/;^ (SRC MAC) 5: G F P ( 
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u>i^) y iy-j^(Dmm^v ^'mmi^fi^L i7.^v^s^) . ^r^. mm^^y 
^mm<^TTLy^-jv\^izm^<DGFPmm (gfp hops) m^jmm. ( 

lt#$:eoT TeHECj &#^-t€> (J^^^y^S?) , 
[0 0 9 8] 

9 itmmmmmmm i e j: uM;^idriiiiA#:^^^y h>7-^®iii^i5nr fu'x (u s 

er source A d d r e s s ) #(C|g^$ ti;t=i^J§lc$:Mx.-5> <fc "9 J&ig^i 
h^n^y^(DSgA5:MmL, ^J^$:SjgLfc#-^li> >'\°>!r^y h::^>r ^y^>f >^ - 

[0 0 9 9] 

A>?r^y h:^>f ^y^>r >:5?-73:-:^g|Sl Oli. MAli*tIA#:^^ ^y h '7-^® 
jI^MtcT (U s e r source A d d r e s s ) #IC#J U ^tl 

>!r>y h^>r ^y^3^c>^>fLT^M$:^fv^, G F P 7 W-AS:;&DA#yD hn;i/j!i|S§g 
g|J4;^)^pJA°>^^vy h^>f y5^3{CiK39|-r'5o 
[0 10 0] 

y^%(D(MU^J-\^<DA^vVy.>(^y^^(Dd^±'!^~V (Egress P 

0 r t) iC^t^f^S-rSWe s tia!l=bb<«E a s t M®) G F P :7 b - Ai^aggP 5 
iC^jH^tl-S (:^-5^ry >^S 8) o GFP7l/-Att, ^(©GF P7l/-AJi^))igP 
5 WS-e/\°^^y h;^-r >y5^-f >^-7^-;^g|5l 0 $:^fibT h^bi^y^^-^ 

1 9 ICPJML, h^H^y^'^-iJrig J: o"CtrfiiE«>=^^iSc^m • ^*MPS • 

[0 10 1 ] 

GF Y>y v-u^ y ^-y a (cc f p 7 u- z. 

(DGF P7 1/-AIC^L/T, =^3^(^J;e){CFC S (Frame Check S 
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e q u e n c e) ff-B&^7V%, ^©^^Sr^-T F C S 7 W K$:##L (l^^ 

^yys 1 1) ^n^tc^. :$:GF P^^y h t7-^T'^M bTV%S S ON E T Ai>r 

n-F (SONET:7i/-A®^-rn- F) ^(Z)G F p :7 i/-i^(Dv>y 

ffe> iT.^^yzfS 1 2) o -e«)^. 3f5:GFP7lx-AS:|&liiflL/:ltSONET:7l/ 

[0 10 2] 

^^m<D'f\^M'V\t. G F P y - F 1 {CfeV%TGF P7 U'-A^ziT^y 

3<'a)#i:f^b*^GFP:7i/-A-f >^?-7x-;^SIsi 3icj:y^?*)ti, GFPy 
- F 1 \H'^\%nr^v^^MhrA\\GFPyv-2^i:l^mM • ^aiStiS=fo® iiM 
^LT^^§:^fe)o GFPy-Fl W'rGFP>'l/-AcD;R$ (^-tJJU) ^r^f 
«#5:^^-rs:«r^^ LTli, {CK-T-SiJcH^M^W^gi: LTG F P 7 
AlC^l^T (#'M=fob<l±StM-^ilbT^3@l) ^j^f-S. GFFy\/-U<D%m 
tmm^^^y^^ (Flag Bits) Sr-fy-^-r-S, GF P >'l/-Z^:6^#:|5t 
i-^M-^gP^^lr^-r (E n a b 1 e#-^eU) UT^IIS, ^(Z):&^$:M 

V^Sr ilTi^T'^So GFPy-Fl WS:, GF P Lz-Atcnr^^y ^5: 

# 7^ * * ^jjl L T -5 ^ Rffg -e S o 

[0103] 

fen-if/l/r^y h}!()'5;&IlA#:^ >y h y-^^^jUm^ti-S^-^^G F P y - F i ®t& 
f^{CrpVvT03 J3J:tJf®5 $:MV^Tii0^■rSo ® 5 li. _tlH#^® G F P >^ - F 

[0104] 

GFPy-Fl|^<^We s t{B!l*feliE a s t M(Z)G F P 7 AJS^SggSP 5 IC 
GFP71/-A (GFP-7l/-A^^&^ftL/feSONET7l/-A) ^b^Sf^-TSi: 
. -e®GFP7l^-AS^5gSP5|^S|JC^>GFP7l/-A^>^5t->'x-;^gpi 3tt • 
. S ON E L/-A©;||5§g (:^-5^^yyTl) , J; t>*G F P :7 Ix- A<Z)Mffi ( 
delineation) (^7^^yyT2) . -gfiirT, G F P :7 L/- 

3 7 2001-3092129 



#2 000 — 396290 



^(Dnr^y ^<Dm*)^i^ (i^^^zfTS) , ^xi7^yzfjVMm {ys'ryzfi: 
4) . GFP>'l/~A®FCS >'-r-;i/K(7)^3i^y^ (FCS^ai^y^) Srfr^ 

aapi 6{C3i^$tiSo MmMtJf^agp 1 6 ti, r®x^-:^micov>TGF p 

[0 10 5] 

GF P L/-A}6^GF P:7i/-A:7;f y-T^^r y^'m^dkt^ i 4 tc^MSti-Si: 

, GF'PyV-h.y^V-'r^y^mW:W>l 4 ttG F P ^ l/-A<Z)fifc5S'\-/ ^ff^ 
CDJg^fcMACr (D ST MAC) S: ^ ^ - K®M A C T K Jtf? L/ 

, 3®GF P7 U-AT&^ffi^ (We s t M-^E a s t{R!f. 

E a s tM-»We s t il) (DG F P 7 A/S^^gP 5 tC^jzl^ tl-S J: ^ tCA>!r 
h:^-r ry^3(Z)ffi:dd<- ;&fc> Z.(Dm^. GFP (U>i^) 7 1/ 
-A®TTL-7'r-;i/KS:^ai^y^U> SECT T L = 0 il^oT V^4^^^, 3®G 
F P-7 l/-A«:Jil^t-So TT je^_t^e>TT L Sr^^'i^ U > h eHE 

C^ntfM-hXii^V. z:®GFP7b-Z:s$:/N°>!r>y h>?.>r^y^>r>^-7x- 
;;^.g|Ji 0{cm:^j-r-5o ^5feMACr K i/^*^i y -.K<Z)MAcr KUXi: 
-^bfc^^tt, fi£Si'\^y ^fp^OD^^fc/}^- h (DP) ^#MbT, f^^vhT.^ 
^y^3®mi;jK- h?:DPlC^^L, dCD G F P 7 1/ - A >y h;^>r^y^^ 

[0 10 6] 

7i>ClCA->tr^y hX>r'y^>f >^-73i-xaiJl 0 (CG F P 7 1/- A*^^jt3 tlS 
ii, /N'>?r^y h;^-r -/^>f> 3? -71-;^ SIS 1 O tt, M;t«?B5fcMACT Kb>^ ( 

DST MAC) mzm^)^xibt\tcm')v-7.mz^^\^xm.m'^-\^y^mm. 

y U'-Ai^M5*^e>A>5r^y h:^>r 3 {CG F P 7 l/~AS:KS|-r<5o 
[0 10 7] 

G F P :7 i/-Ald;, A^^y h;^-r >y ^ 3 ic J; oT;^-r ^y tiT;flIIA#y 
n hzi;i/^TOM ic^ji3 4x-5 (:^7^^y>^T7) „ iaA#:^n h =i;«^SI$4 
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{i, K>rn~ F'N^y ^ (Ty p e tHEC, fi£5i/\>y ^jr^Jgc, eH 

EC) $:iffl5^LTrL--ffA>^r>y h^?^^L' (X5^>y 8) , r (D:3.-if /N°>ir 
h $:iIIA#:^^y h «7-^-r 7ai-:^g|S 6 {C^j||-r<5 = 
[0 10 8] 

/>i^n- K^(Z)V^y tr>^^ (5r-A-/\^y K-f^f-^^) (;^7^^y^T9) . 

n h3;i/S^Sg^4 An?,. rtii:^i^$tifc*nA#:^^y h»7-^(cmm$ti-s 

7^-/^T 1 0) , 

[0 10 9] 

r^lC, GFP:^^^y I>r7-^:«>^e>GFP'7lx-A:«>^i!I^U, *feGFP^^yhi:f 
-^^jUm^ttS^-^ (GF P y - K 1 ®We s t ^*;fe:l^E a s t MlCGF P 

y u-^tt'^mmv. ^Mm (e a s tm^r^\twe s tm) icjumsti^^-^) 

(Z)G F P y - F 1 ®16f^lCoVNT^^-rSo 
[0 110] 

GF Py- Fl P^CDWe s t{i*;t«E a s t {BJCDG F P :7 A^3§^g|J 5 IC 
GFP>'l/-A (GF P:7l^-A$:|&Mb3tSONET:7l^-A) t^mM-t^H 
, -?-(Z)GFP7l/-AJ^Sg|||S5[^S(^GFP:7U-i=.-f >^-7x~:^SPl 3 l± 
, S ONE T:7 l/-A(3DS^ag, G F P :7 l/--i:.®M£fi (delineation 

) SrfreJc #f-a:TGF P:7i/'-A;&^pj®nT'\»y 5=^:^ ^ ^ > 

G F P 7 l/-A(Z)F C S5^i^y $:^fe)o 
[0 111] 

BtfM(3DG F P 7 U-2^^m(D^0)G F P 7 I/- AS^SggP 5 (35^^:1^ 
m(DjSimmyt>n. :1<DGF PyU-J^lt/^^^y hX>f 'y^3lCj:»;x>r^y5^> 

h (Egress Port) iZMf:^-^^^:B(DG F P y 1/ 
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[0 112] 

2^mm(D^<D GF p y \y-j^mnm 5 (Djsimt:mtm^(Dmmf)mtDn. zl<dg 

u-^izmm-^t\>^o z:©^-a-®FCS37-f-;i/KlcM-t<5^a{covAT 

[0 113] 

0 6l±, :*:|6M®J^®1 tC^it'SGFP >'l/-A,1^))§gg|S5®GFP ^'Iz-A^r 
[0114] 

[0 115] 

GF P7l/-A$:^3§g ♦ cfiijtt-S#GFPy- FlCfeVxT> ^>fn-F7< 

'7>f ->I/Fi:^S:*:||J6cD0® 1 T'tt, r © F C S S: U > ^^JcStf-W-r-Si^^M 

ZLO^fz.}^. Jlfa(^, GF P:^^y hr7-^*^?>GF P:7 Ix-A^tpJ^L, 
*feGFP:^>y h t?- ^/\j||ffi$ tl-S^-^® G F P y - F 1 ®I&#lC J3 V^T, G 
F P 3^ 1/ - A iiffiflf® G F P 7 1/ - ASi?F3gg|J 5 (Z) G F P 7 - A -r > ^ - :7 31 - 
-xni 3 liFC SStfWS:^ft>r, GFPy - Fl fC G F P "7 b-i^*^Sf«P L 
^®FC S $:-e(Z)**#ltfe^^MT'^(DGF P:7 Ix-A^jUffi't'Sc =fo GF 
P7^-A>f >^-7i-;^gPl 3*'?FCS$:Stf-B-r-2>i:t-tlii, G F P 7 1/ 
-A^lP^{c>^^>r n- Fxur^FC s Fi:(Z)^S^c:^f:^-^:^)^feoT=fe f 

C S^imtCcfcoT^tll^^^mStl, JS^I^^GFPy'- Fl fC^i^-SFCS^x 
^y5'<Z)M:^A'^ '■^EbV^J ii^^oTb^VN, F C S 7 F$:MVN;t e n d - t 
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•Vit. - tc cfc »J '^^r P - Kx u r i: F c s 7 >r K ta^miz^m-^tf^^^ 

Srff^D-riCGF P7 U-A$:E g r e s s y - T^j^-rSo 
[0 116] 

0 7 tt, 1 iCfel-t-S FC S 7>r KS:MV^;fee n d - t o - e 

FP:^y hC^-^^CD— g|$S:-^y^oT^LTfe»;> ® 1 IC JSl^tS G F P y - FN 
2 $::2|5:GF P:^^^y hr7--i^(Z)Ingress>'-K, GFPy - FN5$::*:GF 
P:^^^yh'7--^CDEgre s s J - \^ t. LfeG F P 7 l/-A(Z)^3lMS:^bT V^ 

, 

[0 117] 

0 7C^-ri:^(C, U >^#iC:^GF P>'- KtC^VNTFC S^x^y ^lCj:-5 

K^C^3V^TFC S#tflC«ff*)tlJ&V^o ZltltCj:*;, Ingressy- 
K^Egress>^ - K©fgf©A^JiJC^^-re^'ffc/X^- Egress 

[0 118] 

JKAJlCD J:e>lC, 2fs:^^9®||J6<3D?^^l tCfcSGF P:7l/-Ai|Eji^MfeJ:tJfG 
FP7l/-A«^i^^^cJ3V^Ttt. FCS^|^^->5fy hfU|!cS:/^-f n - KxU 
T(D^>r n- K^f FlCfg^b, GFP:7^-AS:GFP:^>>y h^^-^;?)^^ 
^fSL/TGF P:^^y h C - ^ CjIM^r <5BK{C F C S Sim&^f ZL(Dr:^tb 
, y1>^±T?x^-A^^^b3t#-irlCtt, E g r e s s FlC;fel-tSFC S^x 
»y ^'T'X^-^^^i^m^ti-S^iih^U, -titciU. FC S v'-f -;i/FS:^Mb 
feend-to-en d (Z)7lX(Z)tt|glSmS:l|Jgt--5 ^ i:*^ "Ttgil^'So 
[0 119] 

^r=.. FCSf^xy ^^{C<fcyx^-S:^ffibfeGF py - FK^Mm^W^O-S 
SPl 6*'5GF P:^.^y h ':'-^(D<ifS2/:?;^A^CX^-^m^COV^T3l^f Sck e) 

[0 12 0] 
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[0121] 

mn:&m^mmt^o Ingres s©GFPy-KlT'®FCS^^ (tflC) 
if?^fea:tJ^Eg res s F P y - K 1 T'® F C S5^x »y ^li, 

mm^jiz-noo tfjr^cDGFpy-Ki-eFcs$:git^t--5i^ictt, /^-r 

[0 12 2] 

7C<^ (GFPy- Fi A:*;^<D) n - F's^y ^hiTbv^ (GFPy-Ki 
mi;^<Z)) /^-f n- F^^y r©M^(C>^LT> CRC32fm 

®^^g#^^G (x) lCj:.g>BI^^S:ff e)o ^M-^^K^V) ^mikiLjx.<DF C S<D 

mmmmmmi)mh\^Fcst.tjt^ m^mm) « 

[0 12 3] 

W^T^ GFPy-Fl®GFP:7 L/-ASi|Sg§|J 5 F P :7 I/- A ?:ii>fit--5 
m^<D. GFP7l/-A>r>^5?-73i-X^l 3lCJ:SFCS<Z)^^:&iS, iSJ: 

mo d u 1 o 2{C<J:S?tB'T?&y, m o d u 1 o 2 IC J: S^t#^C^3V^T li, 

[0 12 4] 

[0 12 5] 

mm^m^F (x) : FCS^^^->!f^y hMJ|!c(Dkt'^y.h(^«#$:k-liSk 

© X (D^m^xmm l fe^-e^ u , 

F(x)=Cj^+C2X+C3X^+--'+CjjX^"^ 
i:^$tiSo FCS^^^->!f^y h flJllctc^SVA relate 331^$ tiSl^^y h;&^«]*J 
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[0 12 6] 

fStiS. G F P"e«S ON E T;b^N e t w o r k Byte Order (Mo 
St Significant Octet f i r s t ) *^oM S B fir 

s t T'^3tli!&±{C'S#S:3imt-'2>o F C smmMMti^^^ U- ]^:r. 

h) -^^^mMcommo^m-^lt. Type7-<-;i/K®MSB;b'5F (x) (Dm 

) (D^mo^ t.r^^. 

[0 12 7] 

^fife^^^G (x) : FCS^^-et^. CRC 3 2(Z)^fig#]S^i:bT, 

G (x) = 1 +x + x2+x^+x^+x'^+x®+x^^H-x^^+x^2+x^^ + 
22 . 23 , 26 , 32 

X +X+X +x 

*^^M34xSo ^^<DmWi(Do^. O^k, l^k, 2^k. 4?^, 5r^, 7 7ik, 8?^^ 

, 10^, 1 i^k, 1 zrk, i^rk, 22^, 2 3rk, 2 6i^^j:x:^3 2rk<Dm 

[0 12 8] 

Rm^m^h (x) : #iS[*^.^^T 1 <Z)3 17i>C®#:^^T'^S, 
L (x) =H-x + x^+- • -H-x^^ 

[0129] 

1) x^^p (k + 3ir^^) S:G (x) -eSrjo;t5^u axm^ts ij^yi^r) 

2) x'^L (x) (k + 3 im^) (x) T'fUo^t^y a^^CifcliS 1 l^AT) 

[0 13 0] 

x^^F (x) +x*'l (x) (x) T'#Jofe^S:Q (x) , i^iJ^R (x 
) ti-t^H. 

x^^F (x) H-x'^L (x) =G (x) Q (x) +R (x) 
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FCS=~R (x) (R(x) <Dl(Dnm (tf^V hM*K) ) 

= R (x) +L (x) 

= x^2f (x) +x*'l (x) -G (x) Q (x) +L (x) 
= x^2f (x) +x*^L (x) +G (x) Q (x) +L (x) • • • (1) 
[0 13 1] 

GFP:7^-A(Z)^J^^CfeV^T^i, F (x) (D^mc^, Cg, C3, • • •, 

x^^F (x) +FCS = x^2f (x) +-'R (x) 
[0 13 2] 

F (x) iiM«#]S^L (x) ii^m^^fcF c s(D^m^m^mizmLx\>^^o 

[0133] 

z<DCRcm.Mmmt. s 2m(Dm^\^tyy^^ cd-ff) Dq^d^^^b^x 
m^-^n. ^^^m^G Cx) ®#r^i!S:i®#iJcg i(De>t>, i-e^-s^iitgi 

ms iti^ox:^^m^itmm-^nx\^^fjt\^^. *^#^^g (x) «-^6^{c;f^ 

T'feSTt:*?), #g|S^g i ttH^fi^I^MaT'^^T'^So ^^3, HIIO^GRCM 
ltllIjit&lcfeV%Ttt, #EXORIlIl^tCJ:oT^(Z)*D^lCffi^"r-5^f^7&^ff:totl, 
^m^m^G (x) ©#^fj[g - FA^yiJ^tCj;oT^^#]S^G (x 

[0134] 

n%m^mz. mi o^cRcmnrnf^cDm^uv^^BQ-^D^^tf^-t^x i 
Kzfvizy h^n. ^mzmmi^^y h (x^^f (x) ) ti'^xij^n^o ±\fvh 
K±m.. ^k<D^uv ^ Kttm\zm^vv7^^r>Q-'D^^<D\^ts^\^v vKm\^t=. 
=b(D7t)^Fc s ii^&So fusax'^L (x) li, t\m-m^m<D-mmm^x z 2 
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[0 13 5] 

FCS^x^y^ii, HI 0®CRCMmilIS&$:^MLT. ;^T<^ J: IC^fft^tl 
bfcH/^^T% x^^F (x) + FCS^CRCmmmmzAJ]-t^t. 

X 1 ilJ&So ^ifJ^^«, 

x^^F (x) +FCS + x'^L (x) 

= G (x) Q (x) +R (x) +FCS 

= G (x) Q (x) +R (x) +R (x) +L (x) 

= G (x) Q (x) +L (x) 

7?fe»J. x^^F (x) +FCS + x^L (x) $:G (x) T?t(oT^U*^L (x 

[0 13 6] 

cfr^y - KT'(Z) F C S Wft^tt, W^ycD J: e> C LTfTt>tlSc 
[0 13 7] 

F' (x) $:tfir^7 - KlC^t-t-SGF P L/-A(^)ifL/VAFC S^^^->^f >y 
hflJSc^P^^Sr^-rWtl^]^^, FC S n e wSrirbVNFC S i:t-<5c x^^p. 
(x) +x*'l (x) S:G (x) T'tlofc^&Q' (x),^»J^R' (x) ( 

^kmt^i\iky) t-r^. mn(DFcsmfW:^miziB\^^xit. Fcsnewii 

, ^mmVlZK^^F' (x) H-x'^L (x) S:G (x) T'fJU, ^(Z)5l^UR' ( 

x) (D KDrnm^n^zLnxtm^n^o 

[0 13 8] 

x^^F' (x) +x^L (x) =G (x) Q' (x) +R' (x) 

FCSnew = ~R' (x) (=R' (x) +L (x) ) 

= x^2p. +x.^L (x) +G (x) Q' (x) +L ( 
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x) • • • (2) 

Z.<DlL^^ ^ (1) , (2) tS^h^k^fi^m.tL^^. 

FCSnew=FCS+ {x^^F' (x) -x^^F (x) } +G (x) {Q 
' (x) -Q (x) } • . • (3) 
[0 13 9] 

±8a^ (3) li, &.y(D^o\ztm^n^ («;^3, jetTicj3v%T, r=j 

FCSfecfctJJFCSne w(Z)^*|j: U, 

FCSnew = R' (x) + L (x) 

FC S = R (x) + L (x) 

FCSnew - FCS = R' (x) - R (x) 
FCSnew=FCS + R' (x) - R(x) 

rr-e. Q (x) . R (x) , Q' (x) , R' (x) ®^gi<fc»;, 

x^^F (x) +x*^L (x) =G (x) Q (x) +R (x) 
x^2p' (x) h-x^'l (x) =G (x) Q' (x) +R' (x) 

R' (x) -R (x) . 

= x^2f' (x) +G (x) Q' (x) - {x^^F (x) +G (x) Q 

(x) ) 

= {X^2p. (j^) -X^2p J ^.Q ^Q. _Q 

) } 

.*. F C S n e w= FC S + {x^^F' (x) -x^^F (x) } +G (x) {Q 
' (x) -Q (x) } • • • (3) 
[0 14 0] 

Z1Z1T% R (x) , R' (x) li^^tCS ir>C^Ji^TT'fe-5*^e>> 

=fo 3 1 ^k\ikyt£<i^i^^ 
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{x'^'^F* (x) -x-^^F (x) } +G (x) {Q' (x) -Q (x) ) 
li, x^^p. -x^2p 5.Q -t?tIofc^yiC*B^f 

[0141] 

tc5c® F C S &irtl3¥-rtilitms tiSo 
[0142] 

r^ifbVAftW^^ST-li, G (x) tCj:^#JUWCD|^JC3 2 fcf h(D!PJ5^l/i;? 
[0 14 3] 

EC<DMmm(Dmm^m^-^E (x) , Mif^®«?6#]S^S:E' (x) , ^4 

-x^2p (^) =x22+P _E (x) } (x) -riliy, ^CD^y 

FC S i:®jFtId^iTL/V>FC S (FCSnew) t^So 
[0 14 4] 

G (x) fc 

(1) 3 2 If h(Dmi^\yV:^^^^^X 1 izzfV-by h^^MM 

(2) Tfii^3 2 1^^y h(5Dlf^y hMK^aa 

E' (x) -E (x) <Z)tf ^y h^a$:AijLT 3 2 If >y ro J $:AiJ^, ^ 

*l5:7C(Z)FC SfCjU^t-'Sr il-e, ifbVNFCS (FCSnew) A^^Pj^X-So 
[0 14 5] 

[0 14 6] 
[FC S^l!^^] 



mSE# 2001-3092129 



#2 000 — 396290 



(1) mi o<DCR cm.um^(Dm^ UP :^^^-t^r nzzfv-^^i/ h 

(2) GFP7U'-A(©Ty p e y >f -}l \^fJ^^CRCmMmmzAi3 

(3) FCSffi(7)^#3 2 fcf^y hS:A:^Jbfer^«>^^n»/i^-e3i3j5^l/i;::^i5?®ffi 

[0 14 7] 

(1) mi 0(Z>CRC?iWllIS&C03ll^l/i;?:^^S:f '^T 1 IC^U-fe^y h 

(2) G F P I/— A®T y p e ^' Ky^)^ ^ C R C^I^IIII^JC AiJ 

(3) FCS(DM^\^^^ h^K±\^r:LMifnv^l:m^\yV7.^i:i^^^X 1 

[0 14 8] 

[FCSHSm^] , 

(1) 01 o(DCKcmMm^(Dm^\yV7.9^-t-^xo\z^mit 

(2) ffiSi/\^y^MiScile HEC®Milftai:J5«f^i:®^4>S:CRC?gBllIS& 

(3) ^t-tT^-f n- K:7-Y -;i/K0if hi5c (p) + 3 2 ^^{-t r o j $:A^ 
\^tc^k<D^nv ^x. m^\yV7s^<D^i]\zjxi(D f c s ^Ua^-t^ 

ifbV^FCS (FCSnew) (If hM«K^il) 

[0 14 9] 

_tfH®Fcs^tm^ (2) CD, mm^y ^'mmne HE c(DmmmtMm^ 

tCDm^it. m:^it. #tf^y h#lC^# (mo d u 1 o 2^CJ:SM^^CfeV^T^i 
inWil^ti) S:.=fTe)^tS:<3DEXORimg&3()^e>«;-5M^IlIi^lcj: »J^i?)p,tiSo * 
fc, ±fB(Z)FC S^im^ (3) m^UPy^'UKDmtJilTiiO^FCS iKDMW 

■So 

[0 15 0] 

^^m(DmM2\ZiS\^X^. OF P7l/-A>r>^-:7x-XB|5 1 3JCj:€>F 
C S^x^y ^^^CfeV^TX^-7b'^^m^tLT^;GF P7 l/-A®M^Jif?*3tl-r, 



4 8 
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[0151] 

C S^^^-¥v hMJ^$:-e®^^fflV%, tfir^(Z)GF Py - K1T'(Z)FCS®S 
tf-W{cfev>Tli/<>f n- K/\vy ^©^3g^:$^i:7n(DFC S S:Mv>Tif Lva F c S 
J:^JCL:t„ ^O^tcl^^ AX_tT'n:^-35)t^^ b3tS-^{Ctt, Eg re 
s s y-FtC^l:J-SFCS^x^y^T':i:^-*^^ffi$4x<5Zli:^^y, ^tltci 
IIJg®?^ffil ill^^tC, FCS7>f-;i/F$:^MLfee nd-t o-e nd 
(Z)7^>^®'[4|gmm$:ll3^-rsz:i:*'?Rri8i:^<5„ FC S^x^y ^icj: llai 

^-$:^ffibfeGFPy- KlCD^mM^^SSPl 6;{)^GFP:^^y ht;-^®^ 

^®m®#^=fo^^JC^f e)rh*^T'^So «eoT, #GFPy-Kl{CJ3V%T« 

^^^^j, llJfe®?^® 1 il I^^JC, FCS-7>f-;i/KS:^fflb;fe:e nd-t o-e 

[0-152] 

[0153] 

*ll]6g®?^M3 lC;j3VNTli, 0 1 2lCStt-^e)lC, FC S^f!g^-y>y 

K^^y ^f^JCfffelCX^— ji^lf »y h (error notification 

bit) ^^m-r^. ^<Z)X^-il^tf >y Mi, GF P U >'^:7 
iCtt, m7L\^.^'^U - F/\^y;$f(DS pare ^7 ^' Kf^®— gpfc^^-fS ^ 

[0154] 

lai 3tt, ^|||g(Z)?^ffi3 tCfeit-g) F c S ^'^^ cktKx^-it^tf-/ b 
$:MV^fce n d - t o - e n d (Z>/^:^(Z)ttti^m5:^f ^^0"efe<2>o El 1 3 ti 
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> m'7tmm^mi(DVy^^(DGFP:^yhU-^(D-'U (N2-»N5) iZiS 
[0 15 5] 

lai 3 tC^-r J: e){C, ^SGF P U ^^J'lC^VNT^i^-^^J^^L, Z<DGFP 

fe^-^lCli, X^-$:^mbfcGF P y - Kl®GFP7l/-A^sigg|J5(DGF 
P7>-A>f >^-:7x->?.g|$l 3*^ X^-^l^tf^/ h (Error Not 
ification Bit)$:l{C-fe-/ h-T-So FC SSft^li, '^mtmm 
IC, GFPU>^^#filC^GFPy-Kl"r=fft)n<So Egress^GFPy 

- Kl lCjrj^bfeGF P7l/-AlCfel'tSx^-M^br>); h liy\-X|^®-r^T® 

^-a^tf'y h §:f[JMLTE g res s {R!fG F P 7 - K 1 e nd-to-en 

d(D/^:^<D^m^m^no:iiiii'^x*^^o $ ^icgf p u>(^^mm-t^^GF 

P y - K 1 -eii, F C S :7 >f F<d^ x ^ U > ^'^^co^^fc/x^ 

- (degradation) Sr^ffi-T-S Zl i:7b"5T^€>o t«eoT, ClCDX^-il 

o 

[0156] 

F Pyly-2^mm:^miZ-j3\^^X{t. FCSmm^--^^^ hm^il LTlit^e*®F 
C S^^^-^if^y NfM5:^®*^Mv>, /<-f n- K'x^y ^'[^{cirfetcx^-jl 
^tf^y #G F P >^ - K 1 T'^3V^T F G SStf^Srff V^, FCS^ 

aiy ^T'X^-S:^ffibfeGF P y - F 1 lC^3VNTZl(Z)X^-jl^tr-/ h S^-fe^y 
ht--2><i:e){cL7t®T% x^-ii^H'^y h F C S ^ a: ^y ^ h CT>'^;^_t:© 
f^TCDl^^^m (e nd-to-en d <Z)/N°>^CD'f4tg^|g^ J:t>*U 

[0 15 7] 

±IH#^^g<DJ^ffi®m0.9{CfeV^T^i, U >^*^^g^^®GF P:^^y hi^- 
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hJC^PififlsL/T^i^ l/-AT'&U> G F P :^ hU-^[^(Dl ngress^-K 
fi^^E g T e s s J - K*"e(Z)/^;^$:— iticfi^t--5fe4bic^g|$tife7\':^ I D 

icj;oT;i/-7^>f :y^$ti'5tj®Tfe5, g f p 

®GF P:^^>y hy-^J^^{C%, ^^y>>a.^, v;!/^ U > i^'t^^CD^II^ h 

m<OGFF-^V hV-^\Zi5n^'7V-'h,mM\Z^^^Xmtm.^iltjt^ e n d - 
t o - e n d®7N°:;^®tttgi^m$:. G F P/\°J^7 Iz-ACJDF C S r?-!" F$:^ 
M b Tl|3^-r S r i: nf tg i: ^ S o 

[0 15 8] 

K 1 (CJ: *Kft3tiSr ii^rtffii^ bTV^;t7^>^ F C S^oi ^y ^ g[S#^®cfir4 
ICfcttSFCSStf^tt, TTL(Z)»##^^lCj:y/>5>rn- K'Sy^c^P^^A^ 
[0159] 

&.±(D^O\Z^ :*:^^®I|1(Z)GF P7 l/-AfEjt^g(CJ:tlli> GFP (G 
eneric Frame F t o c e di u t e) y \/ — l>s^GF F hTJ — 
^{CJ3V^TK^I|•r'5G F P y b-AKj2l^g{C^3VNT, ftftHG F P l/-A*^tif 
la G F P 7 1/ - A^jzl^g IC 33 V > T S tl jzIM ^ S #-^.{C i« IB G F P 7 1/ - 
A®/^-f n-K:7>r-;i/K?:^fig^->5f^y hMilicilLTFCS (F r ame C 
heck Sequence) L/T rtl &ttflBG F P 7 U' — A(Z) F C S 37 

^ -;i/K{C##-r^FC S^fi^#a$:^ix.-g><l:e){CLfefe4?), G F P 7 U'-i^sC^) 

/^>r D- F7>f \^(Dp^mti^^^mz^mJ - KT'^Jg$n^v^z:i:^ci: tJS 
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* * #ltT G F P U- A SrSimt- S r i: RTIg ^-5 „ 
[0 16 0] 

F P 7 \y-J^<D^^ n - W K^<fctJfFCS7^ -;!/ KSrMVAT F C 
x^y e> FC S^x^y ?,{CfS;^-S\ke>tCLfefe«), -ffi^GF P7 

1/ - A^ii^fi;^^ ^jII $ tl T ^ ^ G F P ^ ^ - A {C ^ ® Np.^,-e X ^ - ^-^Ig^ L 
TV^S5b>^A^$:W^t-Sri:;^)'?«^|gi:J5:So ffftaF C S^xy ^^^^JC F C 
S ^ x >y ^ V > T i;*: ® G F P :7 1/ - A ^ IC jII $ tl •& ^ ^ G F P "7 1/ - 
A<DX^-A'?^m$tlfe^-^> ZK3DGF P"7l/-A$:J^ilii:f {CX^-*t^m^ 
ti^l^® FC S $:##b;t^*tffSa?k®GF P^ p-AmjU^etcmiit-sri: 
3b^M* LV^o ■e®<ke){CbTGF P:7 U-AS:GF P:^^»y h U - ■i^ iZiSVf ^ E g 
r e s s J- F^-riKJ^-r-SZlillCj; Ingressy-Kil Egress 
K©^®>'\'X_hlC|§^-tSx^-$:E g r e s s y - KtC^lf S F C S5^x 
^y ^fcj; y^mi-S^i:;<)^nrigi:^U, FC S :7>r KSr^Mbfee n d - t 
o - e n d<Z>7^•;^(Z)'ffitglSmS:II^St-Sr h*^"e^S„ 
[0 1 6 1] 

FC S^x^y i^lcfc yx^-$:^ffiL7tGF P7 P-A^jt^ficDlSm 
0J^^Sg|S:^)^GF P:^^-; h - ^ <D^Si/X^ AlCX^ -^ffi{CO V^T>l^■r -5 
ie)lCL/fefc«?), JiiacDe n d - t o - e n d<Z)A:^®tt|IMm{CiD;t, Aj^tfi 
® X ^ - (Z)^^mm® #^ % tc^T -5 zi i: jb^ «rig ^ -5 o 

[0 16 2] 

:*:|§H>9®^2(Z)GF P:7 l/-Afejt^fi(Cj:tlli, GF P :7 A^jll^g*'! 
G F P 7 l/-A5:^Ml/Tri^® G F P 7 I/- A^jt^gC^jt^r -S^-^lCSfftaG 
F P 7 -A® fiS^^^y 3fMI|!ct e HE C (extension Header 

Error Control) :7 KCDtfffHG F P 7 I/- A^i^l^StC J3 
t-t ^ JSifM ^ Mir^ ©Mr^- ^ ttflBG F P :7 1/ - AiSill^aic AiJ $ tiTt l^cDSu 
laG F P -7 l/-A<Z)F C S (Frame Check Sequence) t.^ 
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fItf-mbTZltl&talBGF P7 l/-A®FC S7>f KJCf^f^f -5 F C S 

- ;V K #;fflt b V ^ tfB^r ^SIC J: o T F C S §: e) i: T* 1 5 o 

[0163] 

ZKDGF P^ l/-i.^jzl^S*^GF P7 l/-A&^MLfe^-^iCtrffHG 
F P7 l/-A®'<-r n- Kxy TfeJ:t?trftBFC S 7>f K$:Mv^T FC 
x^y^rSr^f FCS^xvy 5,1^11 SO: e>lcLfefc*?). -fteoGFP^ 

u-A^^^igfi7b^e>K^^$tlT#feG F p :7 i/-Aic-e®^,^>T'x^-:6'?^^b 

T V^ § Tb^S*^ WSf -5 ^ t j&^HTIg i: ^ -5 . ttflB F C S ^ a: ^ ^mic 0: § F C 
S »y ^CfeV^T7j^:©G F P :7 I/- AKi^^glC^j||$4x<5'^^ G F P :7 l/- 
A®x^-;bt;K^m$ti;t#-^, Z1<Z)G F P >' l/-AS:J^^-B:f ICMIHFC S^lt 
W#miC J: USIt#$tlfct&|BF C S ^i^¥LXmm^k(DGF P 7 Iz-A^jll^ 
SlC^Tlf ^® J;e){CLTGF P^ U-i^Sr E g r e s s 

- K^-e^jH-rS^illC j: U, Ingressy-K^Egressy - Kwr^ 
(Z)7\*;^_tlC|g^t-<5X^-S:E g r e s s y - KlCJSl-J S F C S ^x iJr i U 
i^ffi-r<5Zlil*'5-sr|g^;&t;, FCS ^'-f ~;V>&^Mbfee nd-t o - e n d 

[0 16 4] 

FC S5^a:-/^^tCJ: ^ x^- $:^^ffi UifeG F P :7 l/-i^^33I^MCDMm 
0m^aiS|S*^GFP:^ ^y h r7-^^®lfaS/;^7^A^CX^-:g|m^CoV^T3l^t-•g) 
cteilCbfcfei*, ±fa® e n d - t o - e n d (D/\°X®'ffi|gl^^^lCiBx.> /tJ^cfi 

[0 16 5] 

MIBFC Smm#mtt, GF P ^fMi: e HEC-7>f - 

;i/ F® G F P 7 i/-A^32^l^«{c^3lt-5JgfTtai:Jgff^ii®M^^^^e;?)'5M»IiI 
mi:> ^IS[(^)j|&J^^i;^':^3?i:FCS(7)^fi&#JS^G (x) lzMmLt:Ly ^ - Y^Ji 
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RcmmmmzAijh. k^y -;vK®if hm+s 2fe't-tttfsacRc 

[0 16 6] 

y^^mo^msa^oFpyiy-i^mmmmzj^nit. gf pyu-j^^^rnvtc 

^-ntClalBG F P -7 I/ — A® F C S (Frame Check Sequenc 
e) ^MV^T3l^-^x>y ^^$:fTV^ZlCDFC S^x^y iJ^lCfeVATX^-lfttt^mS 
tit^m^iZmmG FPy l^~A(3Dfi£3g/\^y ^ffli^l^^m^® :7>f Ficx^- 

<ke)lCL;t^«b, x^-ji^tf-/ hiZJi'DX&.l^cDGF Py ly-2^^mmmiz:n 

l^^y h-fe^y h#^lCJ:S FC S^x^y ^^C^3V^T^^<DGF P7 l/-iA^33l^glC 

^m^n^^^GF p y u--2^(D:ii^~ti^^{i^^nt=.m^. mmcFpyu-i^ 
^mm-^rizmmG Fpy u-j^^mmmiziB\>^xmm^nt^ f c s 

Ttaiari>:(Z)GFP:7U-A«j2l^Sic«Ki2lt-S3i:j?)^M*Lv>„ z:tiic4:y, e 

g r e s sfi!f(Z)GFP7l/-A4gjt^g"ex^-ji^lfry h <i: o T e n 

d - t o - e n d (D/'^y.CD^m^U^n^K ^ - K-TFC S^^x^y ^(C j; 

o T u > ^ ^Mb/x ^ - cD^m$:^fe>3i: «rie i: ^ *; , X ^ - mm *y 

[0167] 

tffIHGF P:7 Ix-Ai: LTii. t^e5(^(DGF P U ^^^^ U- A Zl i: j&'^T' 
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MAlifiKSB'v^y ^Mi^f^f® s p a r e :7 >f ^(O-apiclgi-j'S rii:*^T'^So 

[0168] 

tfz.. GFP:7lx-Ai:L/T, G F P:^ h I n g r e s s y - K 
5()^e>E g r e s s y - 1?© A;?. Sr—SlCjI^t-S fe«?)tC^^$ tlfe>'1:J^ I D 

7i/-A$!Mv>-5^i:=fo-5rig-efeSo ^©GF P7t;^-7b-iAtt, y>y<^g^i5. 

ht7-i^lCfel:j-S7 ^'~-^i^33I^CfeV^T#^cMlli:^:S end-to-end O 

GFPA::^37ly-A®FC s:7>r -;vK$:^MLTl|3^t-S 

[0 16 9] 

*:fe> m^GF Py U-2^mmmMK, Ethernet, POS (Pack 
et Over S O N E T) ^CD-b-y* ^y h C'- ^J' SrlR^^iiS r ^^oflBT? 
$>'5o ■9-:/:^^y h "7-^ i: LTE t h e r n e t $:JKW-re#^{C», M^tS, 
GF Py U-J^^m^Ua^Ji^y httm#^lC<fcoT3®E thernetCDE 
thernet7 l/-AS:^^5gUTr<DE thernet7 l/-A®/^>f n- F 
*^^A>!r^y hSrIAffib, z:(Z)A>?r»y h SrG F P "7 i/-A<D/<>r n - K:7>r-;i/F 
tC^&MLTGF P:^^y }>i7-^{Ca^mi-^^2;7^)^T^-5o * fc, if>^:^^yh'7- 
^iiLTPOS&iR^-r-S^-a-Cli, GF P:7i/-A^j3IM®®A>!r>y 

httm#^tC<J:oTr(DPO S(Z)HDLCr7 l/-AS:^^SgLTr®HD LC^ Ix 
-A(3D'>v>r n- K;5)>^A'^rvy $:fftaiL', Z.<r>n>Tv h G F P :7 i/- A(Z)^>r 
n- K^^" KtC*&MLTGF P:?^^y h t;- ^ {Cj^l^-tS Zl i:*^T'^-5= ffflB 
)^^v ham#lgJcJ:StaiaA°>?r^y h(Z)ttmtt, M;tii*(ria-9-^:^ ^y h^-^cD 
y l/-A*^e>^M^-!?-^:^^y ^t7-^'M®:r->'^''^^y K^lg^aS-TS^illCJcoT 

[0 17 0] 

* fc... mt^G Fpy I/- A^in^a^G F p y v-h.mm^^is^G f p ^ 
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A$:GF P:^^y h C^- ^ ICitMf -S^-a-fCli, G F P h 'S' - ^ ICiS V\T G F 
P7 l/-AS:]R^f SO S I#M^5=';i/®||lM®:7 l/-rY 1 7 1^ 

-AlCgfflHGF P7l/~AS:^&j|ftb, r®G F P 3? l^-A^r^&Mtfe l/^Ti' 1 ^7 
l/-A5:G F P :7 l/-AiKj||^S<D7i-©?^m;b5K- hTi^^G F P:^^^y h':;_^{C 

ONET (Synchronous Optical NETwork),OT 
N (Optical Transport Network) ^^rMV^S^h;?)'^ 

orig-efeSo tfrBHIIlMi:UTSONET$:Mv^s^-^^c^i, gfp:?!/-^,! 

SONE T(Z)SONET^l/-A<3D/<>r n- KfCGF P:7U-A$:=ji& 
JiftL, r(DGFP7l/-AS:*&Mb:feSONET:7l/~AS:GFP:^^^y hU-^ 
tCjUM-r-Sr ^A^T'^So fffSBIIlMi:bTOTNS:MVNS^-^lCtt, G 

F P b-Ajzl^^^ii, OTN(Z)^i;^;i/^»y>'\°-7 n- F^efe 

•SOPUk (Optical channel payload unit)lC 
GF P37 l/~AS:*&ML/, ZICDGF P7 b-ASr1iS^ 1/^7=2;? ^f;i/^'y>'N*~>' b 

[0171] 

*3fe, :*:560;9<Z)#GFP:7l/-A^j||^^lcJ:o-r=b. _LiacD:*:^0;a®#G F 
im 1 ] :*:|gB.g(O^JgcO?^ffi 1 {C G F P I/- A«Rill^g{C j: 

[BI3] *5§H^®|gSg(D?^Ml tc^t-t-5GF P y - KcDf^iH^m^^-'M 

h&*&^bfcGFP'7l/-AA'5GFP:^-/ h t7-i5'^j^m^tlS^'^CDG F 
[HIS] GFP:^^-/ hi7-^^:6^^GFP:7b-Aj&^ai^L, dtltC^&J^ft^ 



5 6 
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<D Sr^t* 7 n - ^ - h T' -5 o 

[0 7] *|g^(Z)^^6©?^^i^cfc^■j■sFCS7>r-;l/K$:Mv^fee n d 

- t o - e n d ® A-:^®'S|g^mS:^-rm^^*^fe<5o 

[0 8 ] 2^i6^®iisg(Z)?^M2 jsjte F c smm:^m<Dmvs^^m-tm 

[0 9] GFP:7l/-A®FCS^f!&^-y>y hlSiHc® P^^^r^-rW^^ 
]fi^F (x) ^M*s#:^^L (x) i:$:ffiV^^FCS<D^^$:^t-m^0"e&5 

o 

[010] FC S(Z)|t#^CfeV^TfflV^e>4^•5CRC^iltlmii^5:^i-IlIii^&0 

[011] :^^m(Dmm<Dmm2izi5i-i^^F c smm:^m^^-tmx'^ 

So 

[013] 2|s:#§^®^m(3D?^fil3lcfel:fSFCS^>f-;i/Kfei:0x^- 
jl^tf hSrMv^fe end-to-end ^^0"T?«>S 



14] GFP(Z)yn hn;i/^^«/^$:^i-0-e^-5. 

15] GFPa)^:^yu-J^'7yf-^yh^^irmx$>^o 

[016] G F P 7 U-A®3T^^y ^(Dyvf-'^v h 5:^-r0'efeSo 

[017] G F P 7 l/-A<D^^ P- K:i:U r(D'7yf-'7y h Sra^f 0"? 

[018] GFP7l/-i^®FCS:7^-;i/KCD7;t-V^y h S:^-r0T? 

[019] GF P^-r > hto^^y H 7 iz-Alcfc^i^tS^-f n- K'N-y 
^'S:^-r0T'^So 
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mz 0] GFPU y^yu-j^i^i^^^^U'- ^^B-tmr^^^ 

a 

1,N1~N7 GFPy-K (GF P7 l/-A«jtl^S) • 
13 GFP:7l/-A'r>^?-7x-:^g|S (FCS^^^a, FCS5^x»y^ 
FCSmm^lS, FCS^^x^y^/ni^-il^tf^y hir^y h^lS, GF 
P >'l/-Ai2IM#m 

1 6 ^nmmmmm im.ummmm^m) 

^0~°31 J^i^l^^^'^^ 
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1 
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#2 0 0 0 



-396290 



m2] 

G F P y - K 1 

I ^3 




mii# 2 0 0 1 - 



3 0 9 2 12 9 
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[03] 



1 



o !i 



in 



I c. 



Lj_ lor 



^1 




Vh> 



I 



CD 



CO 



CM 



tCiX IK ^ 



1 



^ 

gH 



a. 



3 
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( start) 

r 



\ 



SI 



I 



S2 



I 



DST MAC. DP. 
Egress Por \ -^^% 



I 



DP. SP. DST MAC 
SR C UKZ-^tL^^v ^%mz \t^ 



S3 

• S4 
-55 



56 



eHEC ^I^^ 



FCS^i^ 



l~S7 

-S8 
--S9 



-SIO 



.S11 



GFP37U-A%SONET 



GFP:7L/-A=g:^g§rtUfc 
SONET^ly-A®j2iii- 



-S12 
-SI 3 



C END ) 



4 
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( start) 



SONET 



I 



T2 
13 
-14 

-T5 



.T6 



T7 



18 



^T9 



T10 



( END ) 



5 
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